Research-Based Web Design
a Usability Guidelines

Sanjay |. Kovanl, Robert W. Balley,
Janke R. Hall
wilh

Susan Allison, Conrad Mulligan,
Kent Bailey, and Mark Tolson

Forewords by:

Tomnwy G. Thompson
Jezre by of Hezlth Hurren Services

Een Shn eides man
Professar of Comnpuber 3dence, Univers by of hlard and

-




Foreword Secretary Thompson

These Research-Based Web Design & Usability

Guidelines are an excellent example of how we can quickly and effectively
respond to the President’s Management Agenda and his

E-government Act of 2002. The National Cancer Institute’s Communication
Technologies Branch in the U.S. Department of Health and Human Services
(HHS) anticipated that all federal agencies would need such information and
began the ambitious process of producing these research-based Guidelines.

Given the high level of Internet use by the public, there is a critical need for
authoritative guidance in designing federal websites. The President’s
Management Agenda noted that the federal government is the world’s
largest single consumer of information technology (IT). A large portion of
federal IT spending is devoted to Internet initiatives, which yield more than
35 million Web pages at more than 22,000 websites. More than sixty
percent of all Internet users interact with government websites throughout
the year, and they use the Internet to access government services 24 hours a
day, seven days a week.

Unfortunately, too many federal agencies have developed their websites
according to their own needs, not the needs of the citizens they serve. For
this and other reasons, the President’s E-Government Act indicated that
federal IT systems should be “citizen-centered.” An important part of
creating a citizen-centered website is the use of research on how citizens
interact with websites. This book, which translates research into practical,
easy-to-understand guidelines, helps those in charge of federal websites save
time and valuable resources.

Because HHS offers high-quality information about health and human
services, we felt it was essential that the HHS website — www.hhs.gov — meet
the needs and expectations of all citizens who turn to us for help. Through
“usability engineering” and these Guidelines, we have tested and redesigned
our own site to reflect a citizen-centered approach.

| see these Guidelines as a wonderful resource for improving the
communication capabilities of HHS, as well as all government agencies.

| recommend that these Guidelines be used by all who deliver information
and services to the American public.

— Tommy G. Thompson
Secretary of Health and Human Services
June 2003

Research-Based Web Design & Usability Guidelines

Foreword Professor Shneiderman

Background

These new NICl Web usability Guidelines carry

forward one of the most enduring success stories in user interface design.
They continue the noble tradition of thoughtful practitioners who have
hacked their way through the unruly design landscape and then distilled their
experience into compact and generalizable aphorisms or patterns.

Compilations of such guidelines offer newcomers a clearer roadmap to follow,
helping them to avoid some of the swamps and potholes. Guidelines serve
experienced experts and busy managers by giving them an overview and
reminding them of the wide range of issues. Most importantly, guidelines
provoke discussions among designers and researchers about which guidelines
are relevant and whether a refined or new guideline should be added.

Guidelines should be more than one person’s lightly-considered opinion, but
they are not rigid standards that can form the basis of a contract or a lawsuit.
Guidelines are not a comprehensive academic theory that has strong
predictive value, rather they should be prescriptive, in the sense that they
prescribe practice with useful sets of DOs and DON’Ts. Guidelines should be
presented with justifications and examples.

Like early mapmakers, the pioneering developers of user interface guidelines
labored diligently. Working for IBM in the mid-1970s, Stephen Engel and
Richard Granda recorded their insights in an influential document. Similarly,
Sid Smith and Jane Mosier in the early 1980s, collected 944 guidelines in a
500-page volume (available online at http://hcibib.org/sam/contents.html).
The design context in those days included aircraft cockpits, industrial control
rooms, and airline reservation systems and the user community emphasized
regular professional users. These admirable efforts influenced many designers
and contributed to the 1980s corporate design guidelines from Apple,
Microsoft, and others covering personal computers, desktop environments,
and public access kiosks.

Then, the emergence of the World Wide Web changed everything. The
underlying principles were similar, but the specific decisions that designers
had to make required new guidelines. The enormously growing community
of designers eagerly consulted useful guidelines from sources as diverse as Yale
University, Sun Microsystems, the Library of Congress, and Ameritech. Many
of these designers had little experience and were desperate for any guidance
about screen features and usability processes. Sometimes they misinterpreted
or mis-applied the guidelines, but at least they could get an overview of the
issues that were important.
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As Web usability guidelines became more widely used and consulted,
discrepancies and contradictions became subjects of lively discussion at usability
conferences and human-computer interaction research seminars. For example,
many early Web guidelines documents were vague about appropriate numbers
of links per page, sometimes falling back to mention George Miller’s famous
notion of seven plus or minus two. His work dealt with short-term memory
capacity, but in studying a Web page, this factor has little bearing. As
controversy grew, researchers collected dramatic empirical evidence that
broader shallow trees were superior in information presentation websites.

Fortunately, the remarkable growth of the professional community of Web
designers was matched by a healthy expansion of the academic community
in psychology, computer science, information systems, and related
disciplines. The research community went to work on the problems of menu
design, navigation, screen layout, response time, and many more. Not every
experiment is perfect, but the weight of validated results from multiple
studies provides crucial evidence that can be gainfully applied in design.

This newest set of guidelines from the prestigious team assembled by the
National Cancer Institute makes important contributions that will benefit
practitioners and researchers. They have done the meticulous job of scouring
the research literature to find support for design guidelines, thereby
clarifying the message, resolving inconsistencies, and providing sources for
further reading. Researchers will also benefit by this impressive compilation
that will help them understand the current state of the art and see what
problems are unresolved. Another impact will be on epistemologists and
philosophers of science who argue about the relevance of research to
practice. It is hard to recall a project that has generated as clear a
demonstration of the payoff of research for practice.

The educational benefits for those who read the guidelines will be enormous.
Students and newcomers to the field will profit from the good survey of
issues that reminds them of the many facets of Web design. Experienced
designers will find subtle distinctions and important insights. Managers will
appreciate the complexity of the design issues and gain respect for those
who produce effective websites.

Enthusiasms and Cautions

My enthusiasms for this NCI guidelines project and its product are great, but
they are tempered by several cautions. To put it more positively, the greatest
benefits from these research-based guidelines will accrue to those who create
effective processes for their implementation. My advice is to recognize the
Guidelines as a “living document” and then apply the four Es: education,
enforcement, exemption, and enhancement.

Education: Delivering a document is only the first stage in making an
organization’s guidelines process effective. Recipients will have to be
motivated to read it, think about it, discuss it, and even complain about it.
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Often a live presentation followed by a discussion can be effective in
motivating use of guidelines.

Enforcement: While many designers may be willing to consider and apply
the guidelines, they will be more diligent if there is a clear process of
interface review that verifies that the guidelines have been applied. This has
to be done by a knowledgeable person and time has to be built into the
schedule to handle deviations or questions.

Exemption: Creative designers may produce innovative compelling Web
page designs that were not anticipated by the Guidelines writers. To support
creative work, managers should balance the enforcement process with an
exemption process that is simple and rapid.

Enhancement: No document is perfect or complete, especially a guidelines
document in a fast changing field like information technology. This principle
has two implications. First, it means that the NCI or another organization
should produce an annual revision that improves the Guidelines and extends
them to cover novel topics. Second, it means that adopting organizations
should consider adding local guidelines keyed to the needs of their
community. This typically includes guidelines for how the organization logo,
colors, titles, employee names, contact information, etc. are presented.
Other common additions are style guides for terminology, templates for
information, universal usability requirements, privacy policies, and legal
guidance.

Finally, it is important to remember that as helpful as these research-based
guidelines are, that they do not guarantee that every website will be
effective. Individual designers make thousands of decisions in crafting
websites. They have to be knowledgeable about the content, informed
about the user community, in touch with the organizational goals, and
aware of the technology implications of design decisions. Design is difficult,
but these new research-based guidelines are an important step forward in
providing assistance to those who are dedicated to quality.

— Ben Shneiderman, Ph.D.
University of Maryland
May 2003
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Introduction

The Research-Based Web Design and Usability Guidelines (Guidelines) were
developed by the Communication Technologies Branch (CTB) of the
National Cancer Institute (NCI) in the U.S. Department of Health and Human
Services. The Guidelines were developed to assist those involved in the
creation of websites base their decisions on the current and best available
evidence. The Guidelines are particularly relevant to the design of
information-oriented sites, but can be applied across the wide spectrum of
websites.

Who Are the Guidelines for?

The primary audiences for the Guidelines are website designers, managers,
and others involved in the creation or maintenance of websites. A secondary
audience is researchers who investigate Web design issues. This resource will
help them determine what research has been conducted and where none
exists. To learn more about how these audiences may benefit from the
Guidelines, see page xuvii.

Why Did NCI Create the Guidelines?
NCI created this set of guidelines for several reasons:

1) To create better and more usable cancer information websites. NCI is
mandated to provide clear information in an efficient and effective
manner to cancer patients, health professionals, researchers, and the
public. Translating the latest Web design research into a practical, easy-
to-use format is essential to the effective design of NCI’'s numerous
websites. The approach taken to produce the Guidelines is consistent
with NCI’s overall cancer information dissemination model—rapidly
collect, organize, and distribute information in a usable format to those
who need it.

2) To provide quantified, peer-reviewed website design guidelines. This
resource does not exist anywhere else. Most Web design guidelines are
lacking key information needed to be effective. For example, many
guideline sets:

» Are based on the personal opinions of a few experts;

= Do not provide references to support them;

« Do not provide any indication as to whether a particular guideline
represents a consensus of researchers, or if it has been derived from a
one-time, non-replicated study; and

» Do not give any information about the relative importance of
individual guidelines.
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By addressing these issues, the Guidelines will help enable NCI and
other organizations to make more effective design decisions.

Each guideline in this book shows a rating of its “Relative Importance”
to the success of a website, and a rating of the “Strength of Evidence”
supporting the guideline. Carefully selected panels of professional Web
designers, usability specialists, and academic researchers contributed to
these ratings. The ratings allow the user to quickly ascertain which
guidelines have the greatest impact on the success of a website, and to
determine the nature and quality of the supporting evidence. The
“Relative Importance” and “Strength of Evidence” ratings are unique
to the NCI Guidelines.

3) To stimulate research into areas that will have the greatest influence on
the creation of usable websites. There are numerous Web design
questions for which a research-based answer cannot be given. While
there are more than 1,000 papers published each year related to Web
design and usability, much of this research is not based on the most
important (or most common) questions being asked by Web
designers. By providing an extensive list of sources and “Strength of
Evidence” ratings in the Guidelines, NCI hopes to highlight issues for
which the research is conclusive and attract researchers’ attention to
the issues most in need of answers.

How to Contribute Additional References?

The authors of the Guidelines attempted to locate as many references and
source documents as possible. However, some important guidelines may not
have been created, and some applicable references may have been missed.
Readers who are aware of an original reference pertaining to an existing
guideline, or who have a suggestion for a new research-based guideline,
should submit an email to: webguidelines@mail.nih.gov.

Please include the following information in an email:

« Reference information—author, title, publication date, source, etc.
(Remember, books are usually not original references.);

= The guideline to which the reference applies;

« If suggesting a new guideline, a draft of the guideline; and

« A copy of the source (or a link to it), if available.

This information will help NCI maintain the Guidelines as a current and
accurate resource.
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How to Use this Book and the Guidelines

Successful use of the Guidelines depends on how they are disseminated and
used within an organization. Simply providing the Guidelines to designers
and managers may not be enough to spur the adoption and use of the
Guidelines.

How Audiences Will Benefit

The Guidelines offer benefits to four key audiences:

» Designers
The Guidelines provide a clear sense of the range of issues that
designers—especially those new to the field—need to consider
when planning and designing a website. Applying the Guidelines
will help to reduce the negative impacts of “opinion-driven” design,
and referring to evidence-based guidance can reduce the clashes
resulting from differences of opinion between design team
members.

Usability Specialists

The Guidelines will help usability specialists evaluate the designs of
websites. For example, usability specialists can use the Guidelines as
a checklist to aid them during their review of websites. They also
can create customized checklists that focus on the “Relative
Importance” and “Strength of Evidence” scales associated with each
guideline. For example, a usability specialist can create a checklist
that only focuses on the top 25 most important issues related to the
success of a website.

» Managers
The Guidelines will provide managers with a good overview and
deep understanding of the wide range of usability and Web design
issues that designers may encounter when creating websites. The
Guidelines also provide managers with a “standard of usability”” for
their designers. Managers can request that designers follow relevant
portions of the Guidelines and can use the Guidelines to set priorities.
For example, during timeframes that require rapid design, managers
can identify guidelines deemed most important to the success of a
website—as defined by the “Relative Importance” score associated
with each guideline—and require designers to focus on
implementing those selected guidelines.

Researchers

Researchers involved in evaluating Web design and Web process
issues can use this set of guidelines to determine where new
research is needed. Researchers can use the sources of evidence
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provided for each guideline to assess the research that has been
conducted, and to determine the need for additional research to
increase the validity of the previous findings, or to challenge those
findings. Perhaps more importantly, researchers also can use the
Guidelines and their sources to formulate new and important
research questions.

Options for Implementing the Guidelines

There are a variety of ways to use the Guidelines in website development
efforts. Users can read the book from beginning to end to become familiar
with all of the guidelines. The book also can be used as a reference to
answer specific website design questions.

The Guidelines can be customized to fit most organizations’ needs. The
customization process can be approached in several ways:

» Encourage key stakeholders and/or decision makers to review the
full set of guidelines and identify key guidelines that meet their Web
design needs. For example, an organization may develop portal
websites that focus exclusively on linking to other websites (as
opposed to linking to content within its own website). Therefore, it
may focus more on selecting guidelines from the “Links” and
“Navigation” chapters and less from the content-related chapters.

= Selected guidelines can be merged with existing standards and
guidelines currently used within an organization. This may reduce
the number of documents or online tools that designers must
reference, and thus improve the adoption and use of both the NCI
Guidelines and existing standards and guidelines.

The “Relative Importance” and “Strength of Evidence” scales can be used to
prioritize which guidelines to implement. For example, on page 177 of this
book, the guidelines are listed in order of relative importance. Using this list,
designers can focus on implementing the 25 or 50 most important
guidelines. In turn, the “Strength of Evidence” ratings on page 182 can be
used to determine the guidelines in which a designer can place the greatest
confidence. Conversely, the guidelines with the lowest “Strength of
Evidence” ratings could indicate where more time should be devoted
during usability testing.

Additionally, Ben Shneiderman suggests four ways to enhance the
application of the Guidelines: education; enforcement; exemption; and,
enhancement. Please read his Foreword to consider other ways to
successfully implement the Guidelines.

To share additional ideas for implementing or customizing the Guidelines,
send them to webguidelines@mail.nih.gov.

Research-Based Web Design & Usability Guidelines

Considerations before Using the Guidelines

The Guidelines are intended to improve the design and usability of

information-based websites, but also can be applied across the wide

spectrum of websites. When using the Guidelines, it is helpful to remember

that:

< Within each chapter of this book, the guidelines are ordered

according to their “Relative Importance” ratings. That is, the most
important guidelines are toward the beginning of a chapter and the
less important ones are toward the end. Readers may have a
tendency to think that guidelines with one or two bullets on the
“Relative Importance” scale are not important. However, it is crucial
to note that all guidelines in this book were rated as at least
“somewhat important” by the review team, otherwise they would
not have been selected for inclusion in the book. Therefore, a
guideline with one or two bullets is still important, just relatively less
so than a guideline with four or five bullets.

The Guidelines may not be applicable to all audiences and contexts.
For example, they may not apply to websites used by audiences
with low literacy skills that have special terminology and layout
needs. In general, these guidelines apply to English language
websites designed for adults who are between 18 and 75 years of
age.

The Guidelines may not adequately consider the experience of the
designer. For example, a designer may have specialized knowledge
about designing for a particular audience or context. These
guidelines are adaptable and are not fixed rules.

The Guidelines may not reflect all evidence from all disciplines
related to Web design and usability. Considerable effort has been
made to include research from a variety of fields including human
factors, cognitive psychology, computer science, usability, and
technical communication. However, other disciplines may have
valuable research that is not reflected in these guidelines.

« Some “Strength of Evidence” ratings are low because there is a lack
of research for that particular issue. The “Strength of Evidence”
scale used to rate each guideline was designed to value research-
based evidence, but also to acknowledge experience-based
evidence including expert opinion. Low “Strength of Evidence”
ratings should encourage the research of issues that are not
currently investigated.

Research-Based Web Design & Usability Guidelines
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Background and Methodology =

Background and Methodology

The National Cancer Institute’s (NCI) Research-Based Web Design and
Usability Guidelines project began in March of 2000. Since that time, each
guideline presented in this book has undergone an extensive internal and
external review. The process used to create the Guidelines is presented here.

Step 1: Creating the Initial Set of Guidelines

The NCI's Communication Technologies Branch (CTB) needed to develop a
set of guidelines that would help designers build websites that are based on
the best available research. The initial set of guidelines were drawn from
existing Web design guideline and style guides, published research articles,
research summaries, publicly available usability test reports, and lessons
learned from in-house usability tests. This effort resulted in more than 500
guidelines.

Step 2: Reviewing the Initial Set of Guidelines
The initial set of 500 guidelines was far too many for website designers to use
effectively. CTB initiated an internal review process to:
 |dentify and combine similar guidelines;
« |ldentify and resolve guidelines that conflicted with each other; and
< Reword unclear guidelines.

This internal review was conducted by CTB staff and consultants. Each of the
reviewers had experience in website design, usability engineering, technical
communication, software design, computer programming and/or human-
computer interaction. The internal review reduced the initial set of guidelines
to 398.

Step 3: Determining the “Relative Importance” of Each Guideline
To determine the ‘Relative Importance’ of each guideline, sixteen external
reviewers were recruited. Half of these reviewers were website designers and
half were usability specialists. Reviewers evaluated each guideline and then
answered the question, “How important is this guideline to the overall success
of a website?” by assigning a score from a scale that ranged from “Extremely
Important” to “Not Important.”

Step 4: Validating the Initial “Relative Importance” Ratings

After the initial review by the 16 website practitioners (designers and usability
specialists), the set of guidelines was reduced to 287. Those guidelines that
were rated as having little importance to the success of a website were
eliminated. Many guidelines were edited and clarified based on feedback
from the reviewers. Also, a few new guidelines were added as new research
was gathered.

Research-Based Web Design & Usability Guidelines

To validate the “Relative Importance” ratings, the same 16 evaluators were
asked to confirm or modify their previous ratings with knowledge of their
own and the average rating from the previous review.

Step 5: Determining the “Strength of Evidence” for Each Guideline
The next step was to generate a reliable ‘Strength of Evidence’ rating for each
guideline. To do this, CTB recruited a group of eight researchers from a
variety of fields—including usability, user experience, documentation,
computer science, and cognitive psychology—that have an influence on Web
design. These reviewers were all published researchers with doctoral degrees,
experienced peer reviewers, and knowledgeable of experimental design.

Developing the “Strength of Evidence” ratings for each guideline was
conducted in three parts. In Part One, reviewers were asked to classify each
guideline as having “strong,” “weak,” or “no” research evidence to support
it. The goal was to determine which guidelines had no research evidence so
that they could be pulled out, and hence, help reviewers focus on rating the
remaining set. Reviewers also were asked to provide new sources of evidence
for each guideline (if available).

Based on the results of Part One, the project team learned that there was very
little agreement on what constitutes “strong,” “weak,” or “no” research
evidence.

Therefore, the project team planned Part Two to generate a common
framework among the reviewers.

Part Two had the reviewers attend a one-day meeting and agree on the
following scale for rating the “Strength of Evidence” for each guideline.

5 — Strong Research Support MR
= Cumulative and compelling, supporting research-based evidence

« At least one formal, rigorous study with contextual validity
< No known conflicting research-based findings
< Expert opinion agrees with the research

4 — Moderate Research Support €8
e Cumulative research-based evidence
< There may or may not be conflicting research-based findings
« Expert opinion
» Tends to agree with the research, and
= A consensus seems to be building

3 — Weak Research Support &¥3EX
» Limited research-based evidence

« Conflicting research-based findings may exist
- and/or -
» There is mixed agreement of expert opinions

Research-Based Web Design & Usability Guidelines
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2 — Strong Expert Opinion Support &% 1
< No research-based evidence
= Experts tend to agree, although there may not be a consensus
< Multiple supporting expert opinions in textbooks, style guides, etc.)
« Generally accepted as a ‘best practice’ or reflects ‘state of practice’

1 - Weak Expert Opinion Support &¥_ X 3
« No research-based evidence
« Limited or conflicting expert opinion

The reviewers also agreed upon a set of categories to classify the many
sources that had been collected. The reviewers assigned each reference to one
of the following categories:

= Rigorous observational study (e.g., ethnographic evaluation)

» Hypothesis-oriented experiment

* Model-based evaluation

« Expert opinion with no or few references

« Reference-base literature review, chapter in a book, or meta-analysis

e Survey

« Textbook with many references

« Usability test results or summary of several usability tests (e.g., lessons
learned)

» Exploratory study (e.g., “How long will people wait for a page to
download?”)

Part Three had reviewers evaluate the available evidence for each guideline,
and then assign a rating based on the 5-point scale described above. Because
of the activities in Part Two, agreement among reviewers in classifying the
evidence for each guideline substantially increased.

Step 6: Finding Graphic Examples for the Guidelines

To ensure that users clearly understand the meaning of the guideline, the
project team identified and reviewed several possible examples for each
guideline, and selected the strongest examples.

Step 7: Grouping, Organizing, and Usability Testing the Guidelines
To ensure that the information about specific Web design issues is easy to
find, a group of twenty website designers were asked to participate in a
formal “grouping” of the guidelines by using a card-sorting exercise. Each of
the twenty individuals put the guidelines into groups that reflected how they
think about Web design issues, and then provided a name for each group.
Data from this exercise was analyzed with specially developed software and
formed the chapters of this book.

Several draft page layouts in print format were developed for this book. These
drafts were usability tested to determine how best to facilitate readers’ ability
to locate and understand information on a page. These findings, as well as
readers’ preferences, served as the basis for the final page layout.

Research-Based Web Design & Usability Guidelines

Design Process and Evaluation

There are several usability-related issues,

methods, and procedures that require careful consideration when
designing, developing, and testing websites. The most important of
these are presented in this chapter, including “up-front” issues such as
setting clear and concise goals for a website, determining a correct and
exhaustive set of user requirements, ensuring that the website meets
user’s expectations, setting usability goals, taking usability
measurements of the existing site for later comparison, and providing

useful content.

To ensure the best possible outcome, designers should consider a full
range of user interface issues, and work to create a website that
enables the best possible human performance. The current research
suggests that the best way to begin the construction of a website is to
have many different people propose design solutions (i.e., parallel
design), and then to follow-up using an iterative design approach. This
requires conducting the appropriate usability tests and using the

findings to make changes to the website.

There are two major considerations when conducting usability testing.
The first is to ensure that the correct number of test participants are
used; and the second is to reduce “tester bias” as much as possible.
Software-based automatic usability evaluation tools are available and
should be used in addition to traditional usability testing. However,
some popular usability testing methods (particularly heuristic

evaluations and cognitive walkthroughs) must be used with caution.

Research-Based Web Design & Usability Guidelines
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n 1:1 Set and State Goals
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Relative Importance:

1,254 5]

Guideline: Identify and clearly articulate the primary | Strength of Evidence:

goals of the website before beginning the design m
process. ol

Comments: Before starting design work, identify the primary goals of the
website (educate, inform, entertain, sell, etc.). Goals determine the audience,
content, function, and the site’s unique look and feel. It is also a good idea to
communicate the goals to, and develop consensus for the site goals from,
management and those working on the website.

Sources: Badre, 2002; Coney and Steehouder, 2000; Detweiler and Omanson,
1996.

1:2 Use an Iterative Design Approach | reiative importance:

1.2.54.5]

Guideline: Develop and test prototypes through an | strength of Evidence:
iterative design approach to create the most useful m
and usable website.

1:4 Provide Useful Content

Comments: Iterative design consists of creating paper and software prototypes,
testing the prototypes, and then making changes based on the test results.
The “test and make changes” process is repeated until the website meets
performance benchmarks (“usability goals™). When these goals are met, the
iterative process ends. Software tools are available to assist and facilitate the
development of prototypes.

Sources: Badre, 2002; Bailey, 1993; Bradley and Johnk, 1995; Egan, Remde,

Gomez, et al., 1989; Hong, et al., 2001; Jeffries, et al., 1991; Karat, Campbell
and Fiegel, 1992; Redish and Dumas, 1993; Tan, et al., 2001.

See page xxi

for detailed descriptions

Research-Based Web Design & Usability Guidelines of the rating scales

A

1:3 Evaluate Websites Before and After Making Changes

Guideline:_ Conduct “before and after” studies | Relatjve Importance:
when revising a website to determine changes in m
usability.
Strength of Evidence:
Comments: Conducting usability studies prior to 12588

and after a redesign will help designers determine
if changes actually made a difference in the usability of the site. One study
reported that only twenty-two percent of users were able to buy items on an
original website. After a major redesign effort, eighty-eight percent of users
successfully purchased products on that site.

Keep in mind that not all changes made by designers in each iteration may
be beneficial—this will require additional, iterative rounds of testing.

Sources: John and Marks, 1997; Karat, 1994a; Ramey, 2000; Rehman, 2000;
Williams, 2000; Wixon and Jones, 1996.

Relative Importance:

1.2.54.5]

Strength of Evidence:
123545

Comments: Content is the information provided on a website. Do not waste
resources providing easy access and good usability to the wrong content.
One study found that content is the most critical element of a website.
Other studies have reported that content is more important than navigation,
visual design, functionality, and interactivity.

Guideline: Provide content that is engaging,
relevant, and appropriate to the audience.

Sources: Asher, 1980; Badre, 2002; Baldwin, Peleg-Bruckner and McClintock,
1985; Celsi and Olson, 1988; Evans, 1998; Levine, 1996; Nielsen and Tahir,
2002; Nielsen, 1997b; Nielsen, 2000; Rajani and Rosenberg, 1999; Sano,
1996; Sinha, et al., 2001; Spyridakis, 2000; Stevens, 1980.
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“ 1:5 Understand and Meet Users Expectations
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Guideline: Ensure that the website format meets Relative Importance:
user expectations, especially related to navigation, m '
content, and organization. ~
Strength of Evidence:
Comments: it is important for designers to develop | g 1)

an understanding of their users’ expectations

through task analyses and other research. Users can have expectations based
on their prior knowledge and past experience. One study found that users
acted on their own expectations even when there were indications on the
screen to counter those expectations.

The use of familiar formatting and navigation schemes makes it easier for users
to learn and remember the layout of a site. It’s best to assume that a certain
percentage of users will not use a website frequently enough to learn to use it
efficiently. Therefore, using familiar conventions works best.

Sources: Carroll, 1990; Detweiler and Omanson, 1996; Lynch and Horton, 2002;
Spool, et al., 1997; Wilson, 2000.

Example:

he Library of Congress

@ copyright Office

To promote the Progress of Science and useful Arts,
by securing for limited Trmes to Authors and Inveni|
the exclusive Right to their respective Writings and Discoveries
LiDiary(otCononess — U.S. Constitution, Article 1,

About / News / Publications

L / Registration /
Search our site 5 €

About Copyright How to Register a Work

Hot Topics
P Anticircumvention @ COD‘,’I'ight Basics @ Literary Works
Rulemaking @ Frequently Asked Questions (FAQ) @ Visual Arts
@ Current Fees @ Performing Arts
What'’s New @ Sound Recordings

Search Copyright Records @ Serials/Periodicals
P NewsNet

@ Registrations and Documents How to Record a Document

4 ?:59;5;:;‘; . @ Notices of Restored Copyrights
Broadeast Flage @ Online Service Providers @ Record a Document

@ VVessel Hull Designs
P Supreme Court

Upholds Copyright
Term Extension Publications

Law and Policy

@ Copyright Law
@ Federal Register Notices
@ Current Legislation

P § 203 Termination @ Circulars and Brochures

@ Forms

P Webcasting Rates @ Regulations

@ Factsheets

The Copyright Office website meets user expectations—Iinks to the most likely user
activities or queries (searching records, licensing and registering works, etc.) are
prominently displayed and logically ordered, and there are very few distractions on the

page.

Research-Based Web Design & Usability Guidelines

1:6 Establish User Requirements

Relative Importance:

1,254 @

Strength of Evidence:
123548

Guideline: Use all available resources to better
understand users’ requirements.

Comments: The greater the number of exchanges of information with
potential users, the better the developers’ understanding of the users’
requirements. The more information that can be exchanged between
developers and users, the higher the probability of having a successful
website. These could include customer support lines, customer surveys and
interviews, bulletin boards, sales people, user groups, trade show
experiences, focus groups, etc. Successful projects require at least four (and
average five) different sources of information. Do not rely too heavily on user
intermediaries.

Sources: Adkisson, 2002; Brinck, Gergle and Wood, 2002; Buller, et al., 2001;
Coble, Karat and Kahn, 1997; Keil and Carmel, 1995; Norman, 1993; Osborn
and Elliott, 2002; Ramey, 2000; Vora, 1998; Zimmerman, et al., 2002.

1:7 Use Parallel Design

Relative Importance:
123548

Guideline: Have several developers independently | Strength of Evidence:

propose designs and use the best elements from M
each design. -

Comments: Do not have individuals make design decisions by themselves or
rely on the ideas of a single designer. Most designers tend to adopt a
strategy that focuses on initial, satisfactory, but less than optimal, solutions.
Group discussions of design issues (brainstorming) do not lead to the best
solutions.

The best approach is parallel design, where designers independently evaluate
the design issues and propose solutions. Attempt to “saturate the design
space” before selecting the ideal solution. The more varied and independent
the ideas that are considered, the better the final product will be.

Sources: Ball, Evans and Dennis, 1994; Buller, et al., 2001; Macbeth, Moroney
and Biers, 2000; McGrew, 2001; Ovaska and Raiha, 1995; Zimmerman, et al.,
2002.

See page xxi
for detailed descriptions

of the rating scales Research-Based Web Design & Usability Guidelines
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“ 1:8 Consider Many User Interface Issues | retative Importance:
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1:10 Set Usability Goals

1254 @

Strength of Evidence:
123508

Guideline: Consider as many user interface issues
as possible during the design process.

Comments: Consider numerous usability-related issues during the creation of a
website. These can include: the context within which users will be visiting a
website; the experience levels of the users; the types of tasks users will perform
on the site; the types of computer and connection speeds used when visiting
the site; evaluation of prototypes; and the results of usability tests.

Sources: Bailey, 1996; Buller, et al., 2001; Graham, Kennedy and Benyon, 2000;
Mayhew, 1992; Miller and Stimart, 1994; Zimmerman, et al., 2002.

1:9 Focus on Performance Before Preference

quglme: If user performance is mportant, make Relative Importance:
decisions about content, format, interaction, and 125488
navigation before deciding on colors and decorative o

graphics. Strength of Evidence:

12580
Comments: Focus on achieving a high rate of user “

performance before dealing with aesthetics. Graphics issues tend to have little
impact, if any, on users’ success rates or speed of performance.

Sources: Baca and Cassidy, 1999; Grose, et al., 1999; Tractinsky, 1997.

Relative Importance:

1,254 @

Strength of Evidence:
12580

Guideline: set performance goals that include
success rates and the time it takes users to find
specific information, or preference goals that

address satisfaction and acceptance by users.

Comments: Setting user performance and/or preference goals helps developers
build better websites. It can also help make usability testing more effective.
For example, some intranet websites have set the goal that information will be
found eighty percent of the time and in less than one minute.

Sources: Baca and Cassidy, 1999; Bradley and Johnk, 1995; Grose, et al., 1999;
Sears, 1995.

Research-Based Web Design & Usability Guidelines

1:11 Select the Right Number of Participants

Guideline: Select the right number of participants | Relative Importance:
when using different usability techniques. Using M '
too few may reduce the usability of a website; ~
using too many wastes valuable resources. Strength of Evidence:

Comments: Selecting the number of participants to l

use when conducting usability evaluations depends on the method being used:

= Inspection evaluation by usability specialists

« The typical goal of an inspection evaluation is to have usability experts
separately inspect a user interface by applying a set of broad usability
guidelines. This is usually done with two to five people.

= The research shows that as more experts are involved in evaluating the
usability of a product, the greater the number of usability issues will be
identified. However, for every true usability problem identified, there
will be at least one usability issue that is not a real problem. Having
more evaluators does decrease the number of misses, but it also
increases the number of false positives. Generally, the more expert the
usability specialists, the more useful the results.

» Performance usability testing with users

« Early in the design process usability testing with a small number of
users (approximately six) is sufficient to identify problems with the
information architecture (navigation) and overall design issues. If the
website has very different types of users (e.g., novices and experts), it
is important to test with six or more of each type of user. Another
critical factor in this preliminary testing is having trained usability
specialists as the usability test facilitator and primary observers.

« Once the navigation, basic content, and display features are in place,
quantitative performance testing (measuring time, wrong pathways,
failure to find content, etc.) can be conducted to ensure that usability
objectives are being met. To measure each usability objective to a
particular confidence level, such as 95%, requires a larger number of
users in the usability tests.

« When the performance of two sites is compared (i.e., an original site
and a revised site), quantitative usability testing should be employed.
Depending on how confident the usability specialist wants to be in the
results, these tests could require a larger number of participants.

< It is best to perform iterative cycles of usability testing over the course
of the website’s development. This enables usability specialists and
designers to observe and listen to many users.

Sources: Bailey, 1996; Bailey, 2000c; Brinck and Hofer, 2002; Chin, 2001;
Dumas, 2001; Gray and Salzman, 1998; Lewis, 1993; Lewis, 1994; Nielsen
and Landauer, 1993; Perfetti and Landesman, 2001b; Virzi, 1990; Virzi, 1992.

See page xxi
for detailed descriptions

of the rating scales Research-Based Web Design & Usability Guidelines
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“ 1:12 Be Easily Found on the Web

Design Process and Evaluation

About the

State Dept.

Relative Importance:

1253 @

Guideline: In order to have a high probability of Strength of Evidence:
being accessed, ensure that a website is in the “top m
thirty” references presented from a major search
engine.

Comments: One study showed that users usually do not look at websites that
are not in the “top thirty.” Some of the features required to be in the “top

thirty” include appropriate meta-content and page titles, the number of links
to the website, as well as updated registration with the major search engines.

Sources: Amento, et al., 1999; Dumais, Cutrell and Chen, 2001; Lynch and
Horton, 2002; Spink, Bateman and Jansen 1999.

Example:

The below snippet of html code illustrates one important way of ensuring that a website
will be found by search engines—embedding keyword metatags. These keywords are
read by search engines and used to categorize websites; understanding typical users
will provide clues as to what keywords should be used.

<meta name="description" content="U. S. Department of
State Home Page">

<meta name="keywords" content="DOS, Department of
State, Public Diplomacy, Country, Bureau, Government,
United States Foreign Policy, Powell, Secretary of State, U.S.
Department of State, Embassy, Consulate, American Culture,
Society, Values, International, Public Affairs, Economic">

| Home | Contact Us | Email thisPage | FOIA | Privacy N
= —— S

U.S. DEPARTMENT of STATE"

Press and
Public Affairs

—— -
Travel and Countries Intemational History, Education
Living Abroad and Regions Issues and Cutture

See page xxi
for detailed descriptions

Research-Based Web Design & Usability Guidelines of the rating scales

1:13 Recognize Tester Bias

Relative Importance:

12500

Guideline: Recognize that a strong individual and | Strength of Evidence:

group tester bias seems to exist when evaluating m
the usability of websites.

Comments: All testers seem to have a bias toward finding certain numbers
and types of usability problems. One study reported that four testing teams
found a range of four to ninety-eight usability problems when performance
testing the exact same system. More than ninety percent of the problems
found by each team were found only by the one team.

Another study reported that nine independent testing teams found a range
of 10 to 150 usability problems when performance testing the exact same
website. In this study, more than half of the problems found by each team
were found only by that team.

Designers should precisely indicate the usability objectives of their websites
to usability testers and evaluators.

Sources: Hertzum and Jacobsen, 2001; Jacobsen, Hertzum and John, 1998;
Molich, et al., 1998; Molich, et al., 1999; Nielsen and Molich, 1990; Nielsen,
1992; Nielsen, 1993; Redish and Dumas, 1993; Selvidge, 2000.

1:14 Use Heuristics Cautiously

Relative Importance:
12000

Strength of Evidence:

1254 5

Guideline: Use heuristic evaluations and expert
reviews with caution.

Comments: It is a common practice to conduct a heuristic evaluation (i.e.,
expert review) and resolve obvious problems before conducting usability
performance tests. Heuristic evaluations should be used cautiously because they
appear to detect far more potential problems than actually exist, when
compared with performance testing results. Of the potential problems predicted
by heuristic evaluations, studies have shown that less than fifty percent were
found to be actual problems in a performance usability test. In addition, more
than thirty-five percent of actual problems in the performance test were missed
altogether by several heuristic evaluators. Heuristic reviews may best be used to
identify potential usability issues to evaluate during usability testing.

Sources: Bailey, Allen and Raiello, 1992; Catani and Biers, 1998; Cockton and

Woolrych, 2001; Nielsen and Landauer, 1993; Rooden, Green and Kanis,
1999; Stanton and Stevenage, 1998.

Research-Based Web Design & Usability Guidelines
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n 1:15 Use Cognitive Walkthroughs Cautiously
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Guideline: Use cognitive walkthroughs with caution. | Relative Importance:
Comments: Cognitive walkthroughs are often aCOC
conducted to resolve obvious problems before Strength of Evidence:
conducting performance tests. The cognitive (12354 5]
walkthrough appears to detect far more potential

problems than actually exist, when compared with performance usability
testing results. Several studies have shown that only about twenty-five percent
of the potential problems predicted by the cognitive walkthrough were found
to be actual problems in a performance test. About thirteen percent of actual
problems in the performance test were missed altogether in the cognitive
walkthrough. Cognitive walkthroughs may best be used to identify potential
usability issues to evaluate during usability testing.

Sources: Blackmon, et al., 2002; Desurvire, Kondziela and Atwood, 1992;
Hassenzahl, 2000; Jacobsen and John, 2000; Jeffries and Desurvire, 1992; John
and Mashyna, 1997; Karat, 1994b; Karat, Campbell and Fiegel, 1992; Spencer,
2000.

1:16 Apply Automatic Evaluation Methods

Guideline: use appropriate "automatic evaluation Relative Importance:
methods to conduct initial evaluations on websites. 10088
- o

Comments: An *automatic evaluation’ method is one | Strength of Evidence:
where software is used to evaluate a website. An m
"automatic evaluation’ tool can help find certain

types of design difficulties, such as pages that will load slowly, missing links,
use of jargon, potential accessibility problems, etc. While automatic
evaluation’ methods are useful, they should not be used as a substitute for
evaluations or usability testing with typical users. There are many commercially
available automatic evaluation methods available for checking on a variety of
website parameters.

Sources: Brajnik, 2000; Campbell and Stanley, 1963; Gray and Salzman, 1998;
Holleran, 1991; Ivory and Hearst, 2002; Ramey, 2000; Scholtz, 1998; World
Wide Web Consortium, 2001.

See page xxi
for detailed descriptions

Research-Based Web Design & Usability Guidelines of the rating scales

A

Optimizing the User Experience

Websites should be designed to facilitate and

encourage efficient and effective human-computer interactions.
Designers should make every attempt to reduce the user’s workload by
taking advantage of the computer’s capabilities. Users will make the
best use of websites when information is displayed in a directly usable
format and content organization is highly intuitive. Users also benefit
from task sequences that are consistent with how they typically do their
work, that do not require them to remember information for more than
a few seconds, that have terminology that is readily understandable,

and that do not overload them with information.

Users should not be required to wait for more than a few seconds for a
page to load, and while waiting, users should be supplied with
appropriate feedback. Users should be easily able to print information.
Designers should never “push” unsolicited windows or graphics to

users.

Research-Based Web Design & Usability Guidelines
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n 2:1 Display Information in a Directly Usable Format 2:2 Do Not Display Unsolicited Windows or Graphics

Guideline: Do not have unsolicited windows or

Guideline: Display data and information in a format | Relative Importance:
graphics “pop-up” to users.

that does not require conversion by the user. W

Comments: Present information to users in the most | Strength of Evidence:
useful and usable format possible. Do not require m
users to convert or summarize information in order
for it to be immediately useful. It is best to display data in a manner that is
consistent with the standards and conventions most familiar to users.

Relative Importance:
12345

Comments: Users have commented that Strength of Evidence:

unsolicited windows or graphics that “pop up” are W
annoying and distracting when they are focusing

on completing their original activity.

ience

1zl

To accommodate a multinational Web audience, information should be Sources: Ahmadi, 2000.

provided in multiple formats (e.g., centigrade and Fahrenheit for
temperatures) or the user should be allowed to select their preferred formats
(e.g., the 12-hour clock for American audiences and the 24-hour clock for
European audiences).

2:3 Provide Assistance to Users

Relative Importance:

12548 @

Guideline: Provide assistance for users who need | Strength of Evidence:

additional help with the website. m

Comments: Users sometimes require special assistance. This is particularly
important if the site was designed for inexperienced users or has many first
time users. For example, in one website that was designed for repeat users,
more than one-third of users (thirty-six percent) were first time visitors. A
Example: special link was prepared that allowed new users to access more information
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Do not require users to convert, transpose, compute, interpolate, or translate
displayed data into other units, or refer to documentation to determine the
meaning of displayed data.
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Sources: Ahistrom and Longo, 2001; Casner and Larkin, 1989; Galitz, 2002;
Gerhardt-Powals, 1996; Navai, et al., 2001; Smith and Mosier, 1986.

imizing
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EASTATS Home | NCHS Home | CDC/NCHS Privacy Policy Notice about the content of the site and described the best way to navigate the
Accessibility | Search NCHS | Data Definitions | Contact us site

Sources: Covi and Ackerman, 1995; Morrell, et al., 2002; Nall, Koyani and

Birthweight and Gestation )
Lafond, 2001, Plaisant, et al., 1997.

Displaying time in a
(Al figures are for U.S.) playing

24-hour clock format
is not suitable for

Median Weight at Birth: 3,000--3,499 grams (2000)

Annual Number of Pretermn Birt What's New | Overview | Data Update | Site Map | Feedback | EPA Home s \Warehouse

n o
H A | Number of Babies Born L hweight: 307,030 (2000 T - N EPA fimoncnsomy

nnua’ furnber of Babies _orn _ow "ela ' ¢ ) U.S. civilian Example' ] What's New | Overview | Data Update | Site Map | Feedback | Envirofac
B Annual Percent Born Low Birthweighf: 7.6 (2000) audiences - —u;
B Annual Percent Born Very Low Birthweight: 1.4 (2000) . Unied Sates. 5 ﬁ
B EL A e s IREnvirofacts First Time Usere,
|

Annual Percent Born Preterm:

Envirofactsy

D aTaWarehouse Gna AGBIGaNens Welcome to Exerifofacts, a single point of access to

select 5 EPA environmental data. This website
piovides access to several EPA databases that provide
you with information about environmental activities
that may affect air, water, and land anywhere in the

l-Q = n .
| United States.

15:18:30

Friday, March 14, 2003

Accurate within 0.3 seconds

Comprehensive Data
W Live Blrths by Birthweig

Yina lnad DDOE

A single point of access fo sé/ec/ U.S. EPA environmental dgter

, Period of G

Recognize that there is a /
difference between the data units
used in science and medicine
and those used generally. Data
should be presented in the
generally-accepted manner of
the intended audience—in this
case, pounds and ounces.

Research-Based Web Design &

Time.

Change You have chosen the Eastern timezone orobl
timezone Coordinated Universal Time -5 hours; Not Daylight Saving 0

See page xxi
for detailed descriptions

Usability Guidelines of the rating scales

00000

A this your first visit to
s Enwrofacts') &) First Time User

I Wer d haf ouTéad
[ ge to
| = wﬁhfhe

3 sne Ihen consult the Overview

Navigate throughout the Envirofacts website by using
the main menu at the top of each page. Use this menu
Querles, Maps' to review What's New on the website, read a brief
and Reports | Overview of the information contained in the
Envirofacts database, see the latest Data Update dates
for the various databases contained in Envirofacts,
and view a clickable Site Map for the website. Some
pages also have links on the left side of the page;
these links are specific to each page. From the Overview page, for example, you can read articlel
have recently featured or referenced Envirofacts, learn about the awards we have received, or fi
answers to our most frequently asked questions

page for information about
Envirofacts data.
e

Technical User

I
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n 2:4 Provide Printing Options Relative Importance: 2:5 Standardize Task Sequences Relative Importance:
12354 @ 123548

@ Guideline: Provide a link to a complete printable or | Strength of Evidence: Guideline: Allow users to perform tasks in the Strength of Evidence:
downloadable document if there are Web pages, same sequence and manner across similar
= N[ 12009 : 123355
[ documents, resources, or files that users will want to conditions.
= &) print or save in one operation.
L]
T Comments: Users learn certain sequences of behaviors and perform best E_
g Comments: Many users prefer to read text from a paper copy of a document. when they can be reliably repeated. For example, users become accustomed E_
They find this to be more convenient, and it allows them to make notes on to looking in either the left or right panels for additional information. Also,
s y (¢] ghtp —]
the paper. Users sometimes print pages because they do not trust the website users become familiar with the steps in a search or checkout process. =
W pap p pag y p p
to have pages for them at a later date, or they think they will not be able to e
™
(< F) find them again. Sources: Bovair, Kieras and Polson, 1990; Czaja and Sharit, 1997; Detweiler —2
and Omanson, ; Foltz, et al., ; Kieras, ; Polson and Kieras,
s do 1996; Foltz, et al., 1988; Kieras, 1997; Pol dK ®
Sources: Detweiler and Omanson, 1996; Levine, 1996; Lynch and Horton, 2002; 1985; Polson, Bovair and Kieras, 1987; Polson, Muncher and Engelbeck, [ et
=) Nielsen, 1997e. 1986; Smith, Bubb-Lewis and Suh, 2000; Sonderegger, et al., 1999; Ziegler, g
E Hoppe and Fahnrich, 1986. —
(—)) Example: Clicking on the “Print Friendly” link will open a new browser window that M
[ allows the user to choose the sections of the document they wish to Example: ] © online Booking &
.E print. This is particularly useful for long documents, where users may I . — ]
 — only be interested in a particular section. 2
.E = Live Home Page http:/ Fwww.y com Apple Computer Apple Support Apple Store Microsoft MacTopia MSN Mar m
'|-' Sl Apr |13 _I lMormng _| | e g
=) E] Example Health Company W R PO L_S_Jl__ﬁ_lm I E B E Py

i I’i] [ Check |

This is a limited topic demonstration. If your organization is interested in licensing online health content, we hope you will contact us for a

usemame and password for the full Hzalthwise Knowledgebase. Aug
&y Printer-Friendly ) Sep
© health@wse- : Oct tavel J Travel support J
Herniated Disc = @'WED Print Mﬂnﬂger = I~ NN flights Tra _[‘E Flights Create ltinerary | E-Fares
Topic Overview| 4 ft 2 & o= %’f;% I iDec > jotel fa S
Back  Forward  Stop Refresh  Home  © AutoFill  Print Mail = 5 Oancand Type of Award & saver " Standard
What is a herniated | (@) Live Home Page (@ htypZ7 /wvww.yahoo.com/ (@ Apple Computer (@ Apple Support »
= ; - Drop-down boxes for
dill =) Print Manager | date selection are From |
; \“C\ﬁ ’g Current Topic: Hemiated Disc = CanIStem across the
& = | site, but one page To I
= @ Select topic sections to create your printer-friendly i
4 document. The more sections you select, the larger — places calendars in D i Feh «|113 «!| |1 v {
k4 = . Vg eparing e J pm
C o i = your document. pop-up’ windows, Feb
® wawnusleusine. | & . ) e g [——j
ruptured disc. = (SelectAll Deselect Al (Create Document] whereas other pages in  |Returning Mar 13 xf|1pm
- o the site show the
Herniated discs carn| o s s i . Apr
affect the lower bacl| & Current Section b [ Topic Overview calendars. This can May
and rarely in the upg| = [ Ccause Travelers
affectthe low back, 0 Symptoms confuse users, and Jun
) , 2 [ WhatHappens ‘ should be avoided. 1 E I
See anillustration é [ WhatIncreases Your Risk Senice Class Jul FConomy [
o
What are symptom|| & [ Whento Call a Doctor .
) Link : http: £ /print healthwise [ Exams and Tests —| Flignts PerlLeg
= = = [ O Medical history and physical exam for a o] F—
a herniated disc v
@ Internet zone 7

See page xxi
for detailed descriptions
of the rating scales
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“ 2:6 Minimize Page Download Time

ience
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Guideline: Minimize the time required to download | Strength of Evidence:
a website’s pages.

Relative Importance:

1254 @
1254 @

Comments: The best way to facilitate fast page loading is to minimize the
number of bytes per page.

Sources: Barber and Lucas, 1983; Bouch, Kuchinsky and Bhatti, 2000; Byrne,
John, et al., 1999; Evans, 1998; Lynch and Horton, 2002; Nielsen, 1997d; Spool,
et al., 1997; Tiller and Green, 1999.

2:¢ Warn of Time Outs

Guideline: Let users know if a page is programmed | Strength of Evidence:
to ‘time out,” and warn users before time expires
so they can request additional time.

Relative Importance:

1254 @
12500

Comments: Some pages are designed to ‘time out’ automatically (usually
because of security reasons). Pages that require users to use them within a
fixed amount of time can present particular challenges to users that read
slowly or make entries slowly.

Sources: Koyani, 2001a; United States Government, 1998.

Example:

For your protection, this page will time out illease send your email
before time is up.

LCir,

t cantact? H'e aacad luct lat thic narcean bnaw withat cancht yvennir ovea and wihat malkeac

Microsoft Internet Exploreroblems.

Microsoft Internet Explorer ("IE") users, please note that if you are running reports on large chapter 11 cases, such
as PG&E, the IE browser may "“time out" before the report is completed. Unfortunately, the “time out"” problem is
beyond the court’s control.

Although the current version of WebPACER was developed specifically for Netscape 4.x, other browsers such as IE
may also work. If you are using IE and you receive the "This page can not be displayed™ ge, pl increase
the “time out" settings on your browser. We apologize for any inc ience.

To obtain a copy of the latest version of Netcape.
Instructions for Microsoft IE browsers.

Research-Based Web Design & Usability Guidelines

See page xxi
for detailed descriptions
of the rating scales

2:8 Reduce the User s Workload

Relative Importance:
12588

Guideline: Allocate functions to take advantage | Strength of Evidence:
of the inherent respective strengths of computers m
and users. o

Comments: Let the computer perform as many tasks as possible, so that users
can concentrate on performing tasks that actually require human processing
and input. Ensure that the activities performed by the human and the
computer take full advantage of the strengths of each. For example,
calculating body mass indexes, remembering user IDs, and mortgage
payments are best performed by computers.

Sources: Gerhardt-Powals, 1996; Moray and Butler, 2000; Sheridan, 1997.

Example:

When looking to
buy a house, users
will know the value
of variables
necessary to
calculate a monthly
payment (interest
rate, loan amount,
etc.), but are
incapable of quickly
calculating it
themselves.

1

How Much is Your Monthly
Payment?

The following information is needed to
calculate your monthly payment. After
providing the information, click on
"Calculate Single Payment” for your
payment calculation. For a payment
schedule, click on "Calculate Payment
Schedule." You can reset the values
you entered by clicking on the "Reset
Values" option.

* = Required field o
How Much Is Your
Monthly Payrent?

Loan balance: * |
o (veors 2]

Mortgage term: *

Interest rate: *

Calculate Single Payment

Calculate Payment Schedule Existing Yahoo! users

Reset Values Enter your ID and password to sign in

Yahoo! ID: |

Password:
Cd Remember my ID on this computer
—"

Mode: Standard | Secure

Research-Based Web Design & Usability Guidelines
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“ 2:9 Use Users Terminology in Help Documentation

ience
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Guideline: when giving guidance about using a
website, use the users’ terminology to describe
elements and features.

Relative Importance:

12500

Strength of Evidence:
Comments: There is varied understanding among 1.2 588
users as to what many website features are called,

and in some cases, how they are used. These features include 'breadcrumbs,’
changing link colors after they’ve been clicked, the left and right panels on the
homepage, the tabs at the top of many homepages, and the search capability.
For example, if the term ’breadcrumb’ is used in the help section, give enough
context so that a user unfamiliar with that term can understand your
guidance. If you refer to the 'navigation bar,” explain to what you are
referring. Even if users know how to use an element, the terms they use to
describe it may not be the same terms that a designer would use.

Sources: Bailey, Koyani and Nall, 2000; Foley and Wallace, 1974; Furnas, et al.,
1987; Scanlon and Schroeder, 2000.

2:10 Provide Feedback When Users Must Wait

Guideline: Provide users with appropriate feedback Relative Importance:

while they are waiting. m
o

Comments: If processing will take less than ten Strength of Evidence:
seconds, use an hourglass to indicate status. If

12548
processing will take up to sixty seconds or longer, o
use a process indicator that shows progress toward completion. If computer
processing will take over one minute, indicate this to the user and provide an
auditory signal when the processing is complete.

Users frequently become involved in other activities when they know they
must wait for long periods of time for the computer to process information.
Under these circumstances, completion of processing should be indicated by a

non-disruptive sound (beep).
J Step 1: Initialization

Sources: Bouch, Kuchinsky and Bhatti, \/ o e

2000; Meyer, Shinar and Leiser, 1990;
Smith and Mosier, 1986. 9 Step 3: Set new values for parameters

| show details... |

Research-Based Web Design & Usability Guidelines

2:11 Inform Users of Long Download Times

Guideline: Indicate to users the time required to | Relative Importance:
download an image or document at a given m
o

connection speed.

Strength of Evidence:
Comments: Providing the size and download time 12588
of large images or documents gives users sufficient

information to choose whether or not they are willing to wait for the file to
download. One study concluded that supplying users with download times
relative to various connection speeds improves their website navigation
performance.

Sources: Campbell and Maglio, 1999; Detweiler and Omanson, 1996; Evans,
1998; Nielsen, 2000.

Example:

Download Options:

Click here to download entire report without images (pdf format)
File sze: 1.
“download time using 56K modem: 4 minutes
download time using T1: 10 seconds

Click here to download entire report without images (zip format)
File sze:1.15 mb

Approx. download time using 56K modem: 3 minutes

Approx. download time using T1: 6 seconds

Click here to download entire report with images (pdf format)
File sze 82 mb

Approx. download time using 56K modem: 3.5 hours
Approx. download time using T1: 8 minutes

Click here to download entire report with images (zip format)
File sze: 62.9 mb

Approx. download time using S6K modem: 2.5 hours
Approx. download time using T1: 6 minutes

See page xxi
for detailed descriptions

of the rating scales Research-Based Web Design & Usability Guidelines
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2:12 Do Not Require Users to Multitask While Reading 2:14 Develop Pages that Will Print Properly

@ Guidt_eline: If reading speed is important, do not Relative Importance: Guideline: If users are likely to print one or more | Relatjve Importance:

P require users to perform other tasks while reading W pages, develop pages with widths that print m

[ from the monitor. properly.

_2 Strength of Evidence: Strength of Evidence: E
Comments: Generally, users can read from a monitor (1254 @ Comments: It is possible to display pages that are 128000 —2
as fast as they can from paper, unless they are too wide to print completely on standard 8.5 x 11 E_
required to perform other tasks that require human 'working memory’ inch paper in portrait orientation. Ensure that margin to margin printing is
resources while reading. For example, do not require users to look at the possible.
information on one page and remember it while reading the information on a
second page. This can reliably slow their reading performance. Sources: Ahistrom and Longo, 2001; Evans, 1998; Gerhardt-Powals, 1996;

Lynch and Horton, 2002; Spyridakis, 2000; Tullis, 2001; Zhang and Seo, 2001.
Sources: Baddeley, 1986; Evans, 1998; Mayes, Sims and Koonce, 2000;

Spyridakis, 2000. Example:
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A History of Excellence

standards of quality and account
U Accrediation HeathCare Co
annually. Leam more about

2:13 Design For Working Memory Limitations

ACCREDITED
HEALTH WEB SITE

heatth and weln
cor

standard has b

_Gmdelmg. Do not require users to remember Relative Importance:
information from place to place on a website. m

member of and supperting the efforts
ssion (URAC) Heath Web Site Advisory
T healih care content presented on

imizing

Comments: Users can remember relatively few items | Strength of Evidence:
of information for a relatively short period of time. W

This "'working memory’ capacity tends to lessen even
more as people become older.

dU3LIAdY

Opt

asa

When users must remember information on one Web page for use on another
page or another location on the same page, they can only remember about
three or four items for a few seconds. If users must make comparisons, it is
best to have the items being compared side-by-side so that users do not have
to remember information—even for a short period of time.

The general f

ACCREDITED
HEALTH WEB SITE

heatth and welin
internal

Sources: Ahlistrom and Longo, 2001; Baddeley, 1986; Bailey, 2000a; Broadbent,
1975; Brown, 1958; Cockburn and Jones, 1996; Curry, McDougall and de Sections of this

Bruijn, 1998; Evans, 1998; Kennedy and Wilkes, 1975; LeCompte, 1999; page are trimmed
LeCompte, 2000; MacGregor, 1987; McEneaney, 2001; Spyridakis, 2000. when printed on ~

isual and textual producs. In or
ed tts editorial pro
s well as

standard 8.5 x 11 O
Example: Brochures paper b_ecause of S
A user ordering W MEW Colorectal Cancer Screening Saves Lives (996948) (max 25 copies) :)haegg.eSIQI’] of the . editoial process
publications from (M WEW Colorectal Cancer Screening - A Circle of Life for Alaskan (997150) step 2 \@u ste
this page is m' Cancer Colorrectal: Rompamos el Silencio (996198)(max 100 copies) a
required to L

step1
remember which I—f)— Colorectal Cancer: Let's Break the Silence (996010)(rmax 100 copies) )
of the three similarly-titled fact sheets they want to order. A link to the fact sheet on the

order form would allow the user to compare the products during the ordering process.

See page xxi
for detailed descriptions
of the rating scales

(2,550
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Accessibility

Websites should be designed to ensure that

everyone, including users who have difficulty seeing, hearing, and making
precise movements, can use them. Generally, this means ensuring that
websites facilitate the use of common assistive technologies. All United
States Federal Government websites must comply with the Section 508

Federal Accessibility Standards.

With the exception of Guideline 2:7 and Guideline 9:3, all accessibility-
related guidelines are found in this chapter. The sample of users who
organized these guidelines assigned these two guidelines to other
chapters. (See page xxii, Step 7 for more on how the guidelines were

organized.)

Some of the major accessibility issues to be dealt with include:
= Provide text equivalents for non-text elements;
= Ensure that scripts allow accessibility;
» Provide frame titles;
= Enable users to skip repetitive navigation links;
 Ensure that plug-ins and applets meet the requirements for
accessibility; and

« Synchronize all multimedia elements.

Where it is not possible to ensure that all pages of a site are accessible,
designers should provide equivalent information to ensure that all users

have equal access to all information.

For more information on Section 508 and accessibility, see

www.section508.gov and www.usability.gov/accessibility/index.html.

Research-Based Web Design & Usability Guidelines

3:1 Comply with Section 508

Relative Importance: *
1235800

Guideline: If a website is being designed for the | strength of Evidence:
United States government, ensure that it meets m
o

the requirements of Section 508 of the

Rehabilitation Act. Ideally, all websites should strive to be accessible and
compliant with Section 508.

Comments: Section 508 requires Federal agencies to ensure that their
procurement of information technology takes into account the needs of all
users—including people with disabilities. About eight percent of the user
population has a disability that may make the traditional use of a website
very difficult or impossible. About four percent have vision-related disabilities,
two percent have movement-related issues, one percent have hearing-related
disabilities, and less than one percent have learning-related disabilities.

Compliance with Section 508 enables Federal employees with disabilities to
have access to and use of information and data that is comparable to that
provided to others. This also enhances the ability of members of the public
with disabilities to access information or services from a Federal agency.

For additional information on Section 508 and accessibility:
« http://www.section508.gov
e http://www.w3.org/WAI/
« http://www.usability.gov/accessibility/index.html

Sources: GVU, Georgia Institute of Technology, 1998; United States
Government, 1998.

3:2 Design Forms for Users Using Assistive Technologies

Guideline: Ensure that users using assistive Relative Importance: *
technology can complete and submit online M

forms. ~
Strength of Evidence:
Comments: Much of the information collected 12000

through the Internet is collected using online
forms. All users should be able to access forms and interact with field
elements such as radio buttons and text boxes.

Sources: Covi and Ackerman, 1995; Morrell, et al., 2002; United States
Government, 1998.

% Regardless of the “Relative Importance” rating assigned by the reviewers, U.S.
Federal websites must adhere to all Section 508 guidelines (see Guideline 3:1).

Research-Based Web Design & Usability Guidelines
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n 3:3 Provide Text Equivalents for Non-Text Elements 3:4 Do Not Use Color Alone to Convey Information

Guideline: Provide a text equivalent for every non- | Relative Importance: * Gl_lideline: Ensure that all information conveyed Relative Importance: *
text element that conveys information. m—j with color is also available without color. m
Comments: Text equivalents should be used for all Strength of Evidence: Comments: Never use color as the only indicator | Strength of Evidence:
non-text elements, including images, graphical 1 2888 for critical activities. About eight percent of males (1.2 54
representations of text (including symbols), image and about one-half of one percent of females have
map regions, animations (e.g., animated GIFs), applets and programmatic difficulty discriminating colors. Most users with color deficiencies have
objects, ascii art, frames, scripts, images used as list bullets, spacers, graphical difficulty seeing colors in the green portion of the spectrum.
buttons, sounds, stand-alone audio files, audio tracks of video, and video. To accommodate color-deficient users, designers should:

« Select color combinations that can be discriminated by users with
Sources: Chisholm, Vanderheiden and Jacobs, 1999a; Nielsen, 2000; United color deficiencies;
States Government, 1998. = Use tools to see what Web pages will look like when seen by color

deficient users;
Example: Alt text allows the visually impaired user to understand the = Ensure that the lightness contrast between foreground and
meaning of the\picture. background colors is high;

< Increase the lightness contrast between colors on either end of the
spectrum (e.g., blues and reds); and

= Avoid combining light colors from either end of the spectrum with
dark colors from the middle of the spectrum.

Rxret

YYivi
;e ]

Sources: Bailey, 1996; Chisholm, Vanderheiden and Jacobs, 1999c; Evans,
1998; Hess, 2000; Levine, 1996; Murch, 1985; Rigden, 1999; Smith and

, ok 19 Mosier, 1986; Sullivan and Matson, 2000; Thorell and Smith, 1990; Tullis,
RPNE ' 2001; United States Government, 1998; Wolfmaier, 1999; Vischeck, 2003.

As Secretary of the newly-created Department of Homeland Security,
Tom Ridge brings a wealth of knowledge and experience to the

position. He has served in Congress, as Pennsylvania's governor and 3:5 Provide Equivalent Pages Relative Importance: *

as a staff sergeant in Vietnam, where he earned a Bronze Star for
valor 12580

: o 4 Guideline: Provide text-only pages with equivalent | Strength of Evidence:
information and functionality if compliance with m
accessibility provisions cannot be accomplished in o
any other way.

White House photo by Tina Hager

NEXT I» Comments: When no other solution is available, one option is to design,
Photo index develop and maintain a parallel website that does not contain any graphics.
The pages in such a website should be readily accessible, and facilitate the
use of screen readers and other assistive devices.

As a rule, ensure that text-only pages are updated as frequently and contain all
of the same information as their non-text counterparts. Also inform users that

* Regardless of the “Relative Importance” text-only pages are exactly equivalent and as current as non-text counterparts.
rating assigned by the reviewers, U.S.
Federal websites must adhere to all Section
508 guidelines (see Guideline 3:1).

Sources: Chisholm, Vanderheiden and Jacobs, 1999¢; United States
Government, 1998.

See page xxi

. . o for detailed descriptions ) . o
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n 3:6 Ensure that Scripts Allow Accessibility 3:9 Provide Frame Titles Relative Importance: *
12500

Guideline: When designing for accessibility, ensure Relative Importance: * Guideline: To ensure accessibility, provide frame | strength of Evidence: -

that the information provided on pages that utilize m titles that facilitate frame identification and m r—

scripting languages to display content or to create ~ navigation. o -

interface elements can be read by assistive technology. | Strength of Evidence: D
m Comments: Frames are used to divide the browser screen into separate areas, a

Comments: Whenever a script changes the content of with each area presenting different, but usually related, information. For E:

a page, the change must be indicated in a way that can be detected and read example, a designer may use a frame to place navigational links on the left —a

by a screen reader. Also, if ‘'mouseovers’ are used, ensure that they can be side of a page, and put the main information in a larger frame on the right —

activated using a keyboard. side. This allows users to scroll through the information section without E

disturbing the navigation section. Clear and concise frame titles enable
Sources: United States Government, 1998. people with disabilities to properly orient themselves when frames are used.

. . i Sources: Chisholm, Vanderheiden and Jacobs, 1999f; United States
3:7 Provide Client-Side Image Maps Relative Importance: * Government, 1998.
125800

o . . . . Example: Providing frame titles like that circled will allow visually
G_“'d'_’l'“e- To improve accessibility, provide client- Strength of Evidence: impaired users to understand the purpose of the frame’s
side image maps instead of server-side image maps. (1.2 58% content or its function. Note that the right frame does not

contain a title, and thus poses accessibility concerns.

Comments: Client-side image maps can be made fully accessible, whereas server-
side image maps cannot be made accessible without employing a text alternative WO Cancer
for each section of the map. To make client-side image maps accessible, each
region within the map should be assigned alt text that can be read by a screen
reader or other assistive device. Designers must ensure that redundant text links
are provided for each active region of a server-side image map.

Home

Contact Us

Dictionary

Customize Mortality Maps

Select Parameters

i iewentire 3 State
Sources: United States Government, 1998. v rn[—],:.l.s:y :

3:8 Enable Users to Skip Repetitive Navigation Links 3:10 Test Plug-ins and Applets for Accessibility

Gmd(_alme: To aid those using assistive technologies, | payatiye Importance: * Guideline: To ensure accessibility, test any applets, Relative Importance: *
provide a means for users to skip repetitive 1 2 588 plug-ins or other applications required to 12500 )
navigation links. . interpret page content to ensure that they can o

_ Strength of Evidence: be used by assistive technologies. Strength of Evidence:
Comments: Developers frequently place a series of 12000 2020
routine navigational links at a standard location— Comments: Applets, plug-ins and other software A
gsuglly a_ctross tge totp’d pottomdotr_yde of a page. tForky:;eople_tufsmg”assflsttt:ve can create problems for people using assistive technologies, and should be

evices, it can be a tedious and time-consuming task to wait for all of the thoroughly tested for accessibility.
repeated links to be read. Users should be able to avoid these links when they * Regardless of the “Relative Importance”
desire to do so. ; ) .
SOUrces: United States Government, 1998, | rating assigned by the reviewers, U.S.
Federal websites must adhere to all
Sources: United States Government, 1998. Section 508 guidelines (see Guideline 3:1).
See page xxi

. . S for detailed descriptions ) - o
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Chapter

n 3:11 Synchronize Multimedia Elements

Guideline: To ensure accessibility, provide equivalent
alternatives for multimedia elements that are
synchronized.

presentation.

1999b; Galitz, 2002; Mayhew, 1992,

3:12 Do Not Require Style Sheets

Guideline: Organize documents so they are readable
without requiring an associated style sheet.

Comments: Style sheets are commonly used to control Web page layout and
appearance. Style sheets should not hamper the ability of assistive devices to

read and logically portray information.

Sources: United States Government, 1998.

3:13 Avoid Screen Flicker

Guideline: Design Web pages that do not cause the
screen to flicker with a frequency greater than 2 Hz
and lower than 55 Hz.

Comments: Five percent of people with epilepsy are photosensitive, and may

Relative Importance: *

128000

Strength of Evidence:
12808

Comments: For multimedia presentations (e.g., a movie or animation),
synchronize captions or auditory descriptions of the visual track with the

Sources: Ahistrom and Longo, 2001; Chisholm, Vanderheiden and Jacobs,

Relative Importance: *

128000

Strength of Evidence:
10800

Relative Importance: *

128000

Strength of Evidence:
10800

have seizures triggered by certain screen flicker frequencies. Most current

monitors are unlikely to provoke seizures.

Sources: United States Government, 1998.

% Regardless of the “Relative Importance” rating assigned by the reviewers, U.S.
Federal websites must adhere to all Section 508 guidelines (see Guideline 3:1).

Research-Based Web Design & Usability Guidelines

See page xxi

for detailed descriptions
of the rating scales

A

Hardware and Software

Designers are rarely free to do whatever comes

to mind. Just as designers consider their users’ needs for specific
information, they must also consider any constraints imposed on them
by their users’ hardware, software, and speed of connection to the
Internet. Today, a single operating system dominates the personal
computer market. Similarly, only two website browsers are favored by
the vast majority of users. More than ninety percent of users have their
monitor resolutions set to 800x600 or 1024x768 pixels. And while
most users at work have high-speed Internet access, most users at

home connect at dial-up (56K or less) speeds.

Within the constraints of available time, money, and resources, it is
usually impossible to design for all users. Therefore, identify the
hardware and software used by your primary and secondary audiences

and design to maximize the effectiveness of your website.

Research-Based Web Design & Usability Guidelines
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4:1 Design for Common Browsers Relative Importance: 4:2 Account for Browser Differences | retative Importance:
1.2.54.5] 1254 @
@ Guideline: Design, develop and test for the most Strength of Evidence: Guideline: Do not assume that all users will have | Strength of Evidence: —_
— common browsers. m the same browser features, and will have set the m oY)
=] ~ same defaults. o —
B Comments: Designers should attempt to accommodate ninety-five percent of (—N
<t all users. Ensure that all testing of a website is done using the most popular Comments: visually impaired users tend to select larger fonts, and some users E
) browsers. may turn off backgrounds, use fewer colors, or use font overrides. The o
(o] Sources of information about the most commonly used browsers: designer should find out what settings most users are using, and specify on 3
b — « http://www.google.com/press/zeitgeist.html the website exactly what assumptions were made about the browser Py
% « http://www.thecounter.com/stats settings. —
. —
E Sources: Evans, 1998; Jupitermedia Corporation, 2003; Morrell, et al., 2002; Sources: Evans, 1998; Levine, 1996. (¥
Nielsen, 1996b. =
g Example: 2
e — Example: Air, Car & Hotel | Day of Flight E
— Sy =]
S B MSIE 6.0 M - T z w—
- — MSIE & 5 LR Air, Car & Hotel = Day of Flight )
. J o Air
I MSIE 5.0 i Air Travel Advisories
Other __-"- Travel Q& A
Netscape 5.x+ —— - Car G ) )
(incl. Mozilla) . Hatel Mew Flight Resenrations
B Netscape 4.x+ __.-"' Sawved Flight Resenvations
MSIE 4.0 j;,"' Vacation Packages ares | Web Specials
__.-"--_--"-.___-- - Schedules tion About Awward Resenvations
B A Fuvard Resenvations
- '---_:___a“". Electronic Timetables | Sooeq fmnad Receovations
e Route M
= / e S . DLlE ap Farner Resanvations
’ More. .. Group Resernvations
- .--._____
e r e When using one popular browser, Schedules
B e S moving the mouse over the tabs at Electronic Timetables
o, e — the top of the page and left-clicking Foute hap
ir ey will reveal a drop-down menu with . i
et TR ER T R -4 '__' T gt navigation choices. This functionality Inflight DD
A A % 2 is not available when using another ds
AN \Q\Q b\&’ 2\ AN popular browser, where a single left Befunds
click will take you to a new page Car
Web Browsers Used To Access Google entitled “Air, Car & Hotel. war

March 2001 - June 2003

See page xxi
. . o for detailed descriptions ) . o
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n 4:3 Design for Popular Operating Systems

@
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==

Guideline: Design the website so it will work well

. _ Relative Importance:
with the most popular operating systems.

1253 @

Comments: Designers should attempt to Strength of Evidence:
accommodate ninety-five percent of all users. Ensure m

that all testing of a website is done using the most
common operating systems.

Sources: Jupitermedia Corporation, 2003.

Example:

Windows NT @ 4%
ElL Windows 95 () 2%

::'); Mac @ 3%

Linux . 1%
Other {3} 4%

Windows 98 {2} 32%
windows XP () 33%
Windows 2000 ) 21%

4:4 Design for User s Typical Connection Speed

Guideline: Design for the connection speed of

Relative Importance;
most users.

1254 @

Comments: At work, more than two-thirds of users | Strength of Evidence:
have high speed access and thirty-four percent are M

using 56K (or slower) modems. At home, more
than one-third of users have high speed access. These figures are continually
changing—designers should consult one of the several sources that maintain
up-to-date figures.

Sources: Forrester Research, 2001; Nielsen, 1999a; Web Site Optimization,
2003.

4:5 Design for Commonly Used Screen Resolutions

Guideline: Design for monitors with the screen

. X Relative Importance:
resolution set at 800x600 pixels.

SCO0

Comments: Designers should attempt to Strength of Evidence:
accommodate ninety-five percent of all users. As m
of 2003, nearly half of users have their screen

resolution set at 800x600. By designing for 800x600, designers will
accommodate this most common resolution, as well as those at any higher
resolution. Ensure that all testing of websites is done using the most
common screen resolutions.

Sources: Evans, 1998; Jupitermedia Corporation, 2003.

21eMm)Jos pue alempiey H

Operating Systems Used To Access Google
June 2003

Research-Based Web Design & Usability Guidelines

See page xxi
for detailed descriptions
of the rating scales

Example:
Screen Resolution Apr 02 July 02 Oct 02 Jan 03 May 03
1152x864 or greater 6% of users 7% 7% 7% 7%
1024x768 35% of users 37% 38% 40% 41%
800x600 51% of users 49% 49% 46% 46%
640x480 or less 3% of users 3% 2% 2% 2%
Other or Unknown 5% of users 4% 4% 5% 4%

Research-Based Web Design & Usability Guidelines




Chapter

5:1 Create a Positive First Impression of Your Site

Guideline: Treat your homepage as the key to Relative Importance:

conveying the quality of your site. m '
The Homepage

Comments: In terms of conveying quality, the Strength of Evidence:

homepage is probably the most important page m

on a website. One study found that when asked to

The homepage iS different from all ﬂther wEDSite find high quality websites, about half of the time participants looked only at

) i i the homepage. You will not get a second chance to make a good first
pages. A well-constructed homepage will project a good first impression on a user.

impression to all who visit the site.

—
—
(5 -]
=
(—]
=
(2~)
)
=)
=
(9~}

Sources: Amento, et al., 1999; Coney and Steehouder, 2000; Mahlke, 2002;
It is important to ensure that the homepage has all of the features Nielsen and Tahir, 2002.

expected of a homepage and looks like a homepage to users. A Example:  This homepage creates a positive first impression:

homepage should clearly communicate the site's purpose, and show Tag line increases users’ understanding of site;
. . . . o » Key topic areas are presented in order of importance and are easy
all major options available on the website. Generally, the majority of to scan: and

the homepage should be visible ‘above the fold,” and should contain a * Up-to-date news stories are avallable.\

Skip Navigation
@® HHS Home

@® Questions?
@® Contact Us

limited amount of prose text. Designers should provide easy access to

the homepage from every page in the site. Jnited States. Department of

ealth ~ Human Servig o site Map

H Leading America to Better Health, Safety and W¢ll-Being Search

e Diseases & Conditions e Families & News 11:41 AM Tues, Mar 25
= Heart Disease, Cancer, HIV/AIDS, @ Severe Acute Respiratory Syndrome
Diabetes... (SARS)

Mental Health

Treatment, Prevention, Genetics
Clinical Trials

Addictions, Substance Abuse

March 24, 200 HHS Awards $16
#lion to ealth Centers to

Esxpand Access to Comprehensive
Health Care Services for the

s Safety & Wellness + Medicare e
= Health Issues
* Eating right = Coping and Caring -““ Story)
= Exercise, Fitness
. i age . Federal G it
« Specific Populations S e

= Smoking, Drinking
= Traveler's Health Information Exchange Standards

= Women, Men, Children, Seniors

= Disabilities
° Drug & Food Information = Racial and Ethnic Minorities
= Homeless
= Drugs, Dietary Supplements HHS to Test Use of
* Food Safety sndheld-BElice Network for
= Recalls & Safety Alerts * Resource Locators Transmitting Urgent Information
= Medical Devices « Mursing Homes About Biological Agents to Clinicians
* Physicians, other Healthcare Providers
e Disasters & Emergencies * Health Care Facilities
= Bioterrorism e Policies & Regulations ® All HHS News
= Homeland Security
* Natural Disasters = Policies, Guidelines Features

* Laws, Regulations @FY 2004 HHS Budget

L ‘e Grants & Fundina * Testimony e e R

Research-Based Web Design & Usability Guidelines Research-Based Web Design & Usability Guidelines
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The Homepage

Guideline: Ensure that the homepage has the
necessary characteristics to be easily perceived as
homepage.

are not confused with the homepage. Users have

actions include, among others, finding important
index, and conducting a search.

and Tahir, 2002; Tullis, 2001.

Example:

U.S. Department of Energy

Energy Efficiency and Renewable Energy s s s e !
clean, abundant, reliable, and aﬁardal?le @r i

Search

Site Ma
Ask an Energy Expert

u NEWS

o - e = a S5k
A
Energy Information Portal  DOE Offices & Programs

» About the DOE Office of Energy Efficiency
and Renewable Energy

A gateway to hundreds of Web sites and
thousands of anline documents on energy
efficiency and renewable energy

Energy Efficiency  Renewable Energy

» Biomass Program ) Hydrogen, Fuel Cells &
Infrastructure

Buildings » Bioenergy Technologies Ps
echnologies Program
» Industry » Geothermal » Building 9 9
» Power » Hydrogen Technologies
» Transportation » Hydropower Program » Industrial Technologies

Comments: It is important that pages ‘lower’ in a site 1.2 5.4 @

5:2 Ensure the Homepage Looks likke a Homepage

. Relative Importance;
12345

Strength of Evidence:

come to expect that certain actions are possible from the homepage. These

links, accessing a site map or

Sources: Farkas and Farkas, 2000; Ivory and Hearst, 2002; Ivory, Sinha and
Hearst, 2000; Lynch and Horton, 2002; Nall, Koyani and Lafond, 2001; Nielsen

This homepage has
characteristics that help ensure
that it is distinct from second
and third tier pages:

» Masthead with tagline;

« Distinct and weighted
category links listed in order
of priority; and

* All major content categories
are available.

> Qcean Program W FEATURES
» Solar » Distributed
Inf tion Fo » Wind Energy & Electric
e " Reliability » Solar Energy FutureTruck
» Cndnsurnevs Program Technology Program c titi
» Ki
el i S
» States Topics
+ Education » Federal Energy » Weatherization &
» Financin Management Intergovernmental
9 Program Program
» FreedomCAR &
Vehicle Iz
Technologies . U.S. Dopartment of Energy
Program . [{/ | Energy Efficiency and Renewable Energy
» Geothermal e

Home | Site Map | A-Z Index | Ask an Energy Expert

The second and Hydrogen

third tier pages use
a less visually
U.S. Department of

Hydrogen
Organizations
& Resources

Hydrogen Topics

earth's surface, where it

Hydrogen is the third most abundant element on the

Brin,
cleat

where energy is

EERE Hor

Hydrogen News

* Hydrogen Group
Disputes Study on

is found primarily in water Impa

5:3 Show AUl Major Options on the Homepage

Guideline: Present all major options on the
homepage.

Comments: Users should not be required to click
down to the second or third level to discover the
full breadth of options on a website. Be selective

about what is placed on the homepage, and make sure the options and links
presented there are the most important ones on the site.

Sources: Farkas and Farkas, 2000; Koyani, 2001a; Nielsen and Tahir, 2002;

Nielsen, 2001b.

Example:

Relative Importance:
12345

Strength of Evidence:

12000

About the SEC

What We Do
Commissioners

Laws & Regulations

more..

........ Headlines
SEC Proposes
Armendments for
Sarbanes-Oxley CEOQ/ e
CFO Certification Filings & Forms (EDGAR)
Quick EDGAR Tutorial

srch for Company Filings

SEC Obtains 3
Emergency Relief in

W alheauth chse D#scriptions of SEC Forms

more,.

HealthSouth Corp.
CEO Scrushy Charged
with $1.4 Billion
Accounting Fraud

Regulatory Actions

Proposed Rules

[

Fifal Rule Releases
Joncept Releases

ERO Rulemnaking
more..

........... Spotlight
CEOQ-CFO Statements

bunting Bulletin
i Legal Bulletifds

Sarbanes-Oxley Act

Investor Information

Check Out Brokers & Advisers

News & Public Statements

Fast Answers | Site Map | Search: !] »

U.S. Securities and Exchange Commission

Information for:

Inforracién en Espafiol Accountants

Broker Dealers
EDGAR Filers
Funds & Advisers
Municipal Markets

Online Publications

Interactive Tools

Complaint Center
more... Small Business

SEC Divisions

Carporation Finance =

Mews Digest

Press Releases .

- ial Studi Enforcernent =

Special Studies

N bIP " Investment Mgrnt, =

L ches & ¢ Staternents

eches & Public td.clrl'ltzﬂt:- Market Regulation =

Testirmony
more..

Litigation Releases
Adrministrative Proceedings
Comrmission Opinions
Trading Suspensions
more..

Contact | Employ’v nt I/(:

s | FOIA | Farms | Privacy | Security

abedawoy 3yl

Potential Ozone 7
: ) Impacts i
(Hz0) and organic compounds. It is generally produced June 25, 2003

imposing masthead Eneray

U.S. Federal Government

All major topic areas and categories are presented at the

H4 from hydrocarbons or water; and when burned as a fuel,
P [ . ! * G8 Pl to Boost
al’ld SpECIfIC U.S. State & Local or converted to electricity, it joins with oxygen to again Ener: anéﬁ?m?\? and hO epage |eVe|
content U.S. Trade & Nonprofit form water. e aooerand. mepag )
. U.S. Universities and Worldwide

Research Institutes June 20, 2003
International
Organizations

More basic information about hydrogen energy is also
available.

* DOE Secretary Wants
International Partners
Discussion Groups Technologies for & Hydrogen
Newsletters & Magazines Economy
Products & Services Production June 16, 2003
Hydrogen is produced from sources such as natural gas,
coal, gasoline, methanol, or biomass through the
application of heat; from bacteria or algae through
photosynthesis; or by using electricity or sunlight to

See page xxi
for detailed descriptions
of the rating scales
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38 5:4 Enable Access to the Homepage | relative Importance: 5:5 Aittend to Homepage Panel Width | reiative importance:
12354 @ 12354 @

Guideline: Enable users to access the homepage Strength of Evidence: Guideline: Ensure that homepage panels are of a | Strength of Evidence:
from any other page on the website. W width that will cause them to be recognized as W
panels.
Comments: Many users return to the homepage to begin a new task or to start
a task over again. Create an easy and obvious way for users to quickly return Comments: The width of panels seems to be critical for helping users
to the homepage of the website from any point in the site. understand the overall layout of a website. In one study, users rarely selected

the information in the left panel because they did not understand that it was
intended to be a left panel. In a subsequent study, the panel was made
narrower, which was more consistent with other left panels experienced by
users. The newly designed left panel was used more.

Many sites place the organization’s logo on the top of every page and link it
to the homepage. While many users expect that a logo will be clickable, many
other users will not realize that it is a link to the homepage. Therefore, include
a link labeled “Home” near the top of the page to help those users.

The Homepage
abedawoy 3yl

Sources: Bailey, 2000b; Detweiler and Omanson, 1996; IBM, 1999: Levine, Sources: Evans, 1998; Farkas and Farkas, 2000; Nall, Koyani and Lafond,

1996; Lynch and Horton, 2002; Nielsen and Tahir, 2002; Spool, et al., 1997; 2001.
Tullis, 2001.
Example:
Example: The width of these panels (wide enough to clearly present links and navigation

information, but narrow enough so that they do not dominate the page) allow the
user to recognize them as navigation and content panels.

Cancer Control Home
s OFFICE OF Office of Science » Comments + DOE Phone & Email Dir.
e lENCE
Search) US DEPARTMENT of ENERGY
~0nN ) Biology & : Basic Enerqy Fusion High Energy & Advanced Science
Welcome ta: cancercontrol.cancer.gov Environment | Sclence’”) | Energy Sclence | Nuclear Physics : Stlentific Computing : Education
. [
¥ Message of the Month v “53) Funding Opportunities |
| Initiatives
O Apiil21, 2003 & the deadline for approval to 3> Apply for grants | Extraordinary Opportunity in C.
bmit large budget applications for the June 1 - raordinary Opportunity in Cancer
Subant a1ge budget applications for the June 3> Application forms | =P Commnatons
> Minority mentoring opportunities | New Resources L The Office of Science is hosting a booth featuring exhibits by clict here to
> More... | > all of its six program offices and fifteen DOE labs. visit the AAAS
| —p Smokefree.goy T website
©O Draft Statement on Sharing Research Data | b Director Raymond L. Orbach is delivering the plenary address
O Message to Potential Applicants and NCI Grantess 6 Information & Resources | —y Edracrdinary 3 on February 14 at 6:30 pm.
0 Large Grants Palicy Notice - Acceptance for Tob ol | gi’,m’;‘;‘rﬁ‘;'“ Cancer b [Grants & Con -
Review of Unsolicited Applications »> Tobacco contro | = Visit the Office of S at booth #200 at AAAS cick to download paf {1mb)
© Complete list of policy information > Statistics | NewReports
© Subscribe to NIH Guide Listser for Automatic » Health disparities | —3 Cancerin Women of 4 Office of Science
Folicy Notices Color Monograph b7 . » N . 2 o M M 2
> More... ; f 2 5 h Scientists Devise Tiny Liquid Crystal Devices for Telecommunications
-

» Cancer Control and

Population Sciences: Anniversary

#pplied Research -@ Current Research | Ovenview and Highlights 1] R hers at the U.S. Dep of Energy’s National Synchrotron Light Source at
O Health Services & Economics > Cancer control grants | Dffice of Scienca ¢ Brookhaven National Lah +y have collahorated with scientists from Bell Lab ies fo
© Outcomes Research s formati | —» Caneerbrogiess Report 2001 develop tiny crystal devices capable of correcting digital distortions in high-speed optical
. Lo P> Summary information ications. Results of this coll ion appear in the December 30, 2002, issue of o4 4 ;
© Risk Factor Monitoring & Methods Abstiacts Prriivigpriodbimm # Taking Structural
Behavioral Research > PP Ayt " Biology to a Nes
© Applied Cancer Screening » More... o o ) ) ) ; Plateau
Basic & Biobehavioral January 20, 2003— Scientists have built tiny liquid crystal devices on the tips of optical i i .
° o . E D k. S Fn fibers—the plastic or glass cables used to carry high-speed signals from television, computer, : Science News Archives
© Heatth Communication & Informatics esaren Hindings telephone and radar—to correct signal distortions in high-speed optical communications. : Subscribe Free
Haath B Cadd bacad Optical communications form the backbone of the Internet and telephone networks and are i

Basic Science (7,57
for the 4
Nation's Future

envisioned to carry multimedia data in the future. The new device, which uses liquid crystals ¢
instead of the currently used lithium niobate, could make optical communications more affordable in the future, as B NEWSLETTER
descnibed in the December 30 issue of Applied Physics Letters. i

5

This Web page provides links to both the main organization homepage (clickable
“National Cancer Institute” logo in the upper left corner) as well as the sub-organization
homepage (“Cancer Control Home” link placed in the upper right corner). These logos
and their placement remain constant throughout the website.

Energy Science News

Full story... DOE Pulse

See page xxi
for detailed descriptions
of the rating scales
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5:6 Announce Changes to a Website | retative Importance: 5:¢ Communicate the Website s Purpose
1254 @

@ Guideline: Announce major changes to a website Strength of Evidence: Guideline: Communicate the purpose of the Relative Importance:
S o notsurprise users 08000 webs - 06600
on the homepage—do not surprise users ebsite on the homepage
| — 1 Comments: Introducing users to a redesigned website can require some Comments: Many users waste time because they Strength of Evidence: m—p
-0 preparation of expectations. Users may not know what to do when they are misunderstand the purpose of a website. In one m )
E suddenly confronted with a new look or navigation structure. Therefore, you study, most users expected that a site would show E
(—] should communicate any planned changes to users ahead of time. Following the results of research projects, not merely descriptions of project r—
- completion of changes, tell users exactly what has changed and when the methodology. b —
@ chart'l_ges v;/erg madter.] Asiure users that all previously available information will In some cases the purpose of a website is easily inferred. In other cases, it =
| continue to be on the site. may need to be explicitly stated through the use of brief text or a tagline. Do ‘=
It may also be helpful to users if you inform them of site changes at other not expect users to read a lot of text to determine a site’s purpose.
relevant places on the website. For example, if shipping policies have
changed, a notification of such on the order page should be provided. Sources: Coney and Steehouder, 2000; Nall, Koyani and Lafond, 2001.
Sources: Levine, 1996; Nall, Koyani and Lafond, 2001. Example:
Example: Creating Web pages that introduce a new look or changes in the Hed
navigation structure is Tips
. . one way of re-orienting
b 7y 75”W7 Z4 users after a site F o
San Diego, California - Play on mile 3 redesign_ - E
Air, Car 8 Hotel = Day of Flight City Guides Mileage Plan ~ Promotions  More... eHe
Alaska fHorizon Mileage Plan Vacations —
 E
Weve redesigned alaskaair.com to make { Air, Car & Hotel  Day of Flight City Guides Mileage Plan  Promotiors  More... - §
suggestions, comments and feedback evel ™ — : %
aver the years (including the #1 ranking by - i, { the Site's Organized The mission of the .5
Ereddie Awards) and we hope to continue m--“ SHotel S Vacation Packages he tabs at the top of the ¢ Internet Healthcare Coalition is
enhancements: Shop for Flights and Fares - Current Sale s Web Specials ;gp!esent ﬁach :t’age of you quality healthcare resources on the Internet Bec|
« - i r e elpl
o One-stop shopping. Planyourtripq | =58-25 = rr:gn:;;vyouir‘SMnﬁaapoyeD;Ian r.Hh:-:lFr
Buy your tickets, reserve carand ho| | F1om Departing account and find areat deals
destination -- do it all on alaskaair. [ seattle x| foan x][22 '| E_J I” pm 'l ) great ' Priv]
o Increased furmi?nalﬂv-hWe\ffe dou To Retumning Get Your Tickets Here About Us Community Content Ethics ]
eliminates a lot of searching for an: = —— m e [_]’ —— B kets, B
o Improved navigation. \We've desigr L B g2 f‘—" fam reon(ila(ly;;f'.r gﬁde:aczz:)er: oom Learn mor sut aur  Qur community is : S E 2
Planning, booking and travel resouf | Adulls Children: CabinfFare: Abou Fare Ooions packages. Be sure to check i nand international in
1z ozl 295 [CoachiResticted Fare = sale fares and Web Specials U can scope and we W
And, as always, you'll find great low fares| Arvyone, age 2.17, travelng alone? ;I;;:-rdrgf Dr}ré:;icztlﬁ\'i ;?,cgtjjsr:|1‘2r.r:;e apen

Where Is...

We've moved around a couple
great alaskaair.com features.
Don't miss Web Specials, Wi
heck-In and Car & Hotel

Mol Destinatons

‘W‘ Flight Status '\ Schedules

Check Infor a Flight - About 24-Hour Web Checkein

Cancer

Your gateway to the most racent and accurate cancer

Credible. Current. Comprehensive. >

Fror . . .
ﬁﬁ;?‘“—"—ﬂ  inform from the National Cancer Institute,
B A service of the National Cancer Institute scomponent of the National Institutes of Health.

Confirmation Code: -or- eTicket Number

Check your alaskatracker
flight status, check in via the

See page xxi
for detailed descriptions
of the rating scales
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n 5:8 Limit Prose Text on the Homepage | retative Importance:

=)
=)
=
(=3
=)
=
—
=
-
o —
[

12000

Guideline: Limit the amount of prose text on the Strength of Evidence:
homepage. m

Comments: The first action of most users is to scan the homepage for link titles
and major headings. Requiring users to read large amounts of prose text can
slow them considerably, or they may avoid reading it altogether.

Sources: Bailey, Koyani and Nall, 2000; Farkas and Farkas, 2000; Morkes and
Nielsen, 1998.

Example:

Clean, prose-free design allows users to quickly discern the primary headings and sub-
headings without the distraction of paragraphs of text.

Fast Answers | Site Map | Search: g >

U.S. Securities and Exchange Commission

About the SEC Investor Information Information for:
what We Do Informacidn en Espafiol Accountants
Headlines Commissioners Online Publications Broker Deslers
SEC Proposes Laws & Regulations Interactive Tools EDGAR Filers
Amendments for more.. Check Out Brokers & advisers Funds & Advisers
Sarbanes-Oxley CEOS e ai enter Municipal Markets
CFO Certification Filings & Forms (EDGAR) Complaint Center pa’ Tar
. - more... Small Business
Quick EDGAR Tutorial
SEC Obtains Search for Company Filings News & Public Statements i
Emergency Relief in Descriptions of SEC Forms ews Digest SEC Divisions
2s ons = ns 2Ws est
HEslnSolanICass more. - g Corporation Finance =
Press Releases i
HealthSouth C Special Studie Enforeement *
CEG Scrushy Charged | I ikl Al Speeches & Public Staterments Investment Momt.
with $1.4 Billion Proposed Rules sl ments Market Regulation »
Accounting Fraud Final Rule Releases Testimony
e more,..
Concept Releases
SRO Rulemaking Litigation
more.. Litigation Releases
Staff Interpretations Administrative Proceedings
(o Sootlight Staff Accounting Bulletins CTor'.:"lssLDn Opm!orus
CEOQ-CFO Statements Staff Legal Bulletins rading ‘J'J”'pen:::S
more..
Sarbanes-Oxley Act

Contact | Ermployment | Links | FOIA | Forms | Privacy | Security

5:9 Limit Homepage Length Relative Importance:

See page xxi
for detailed descriptions

Research-Based Web Design & Usability Guidelines of the rating scales

eO000

Guideline: Limit the homepage to one screenful | Strength of Evidence:

of information if at all possible. m

Comments: Any element on the homepage that must immediately attract the
attention of users should be placed ‘above the fold.” Information that cannot
be seen in the first screenful may be missed altogether—this can negatively
impact the effectiveness of the website. If users conclude that what they see
on the visible portion of the page is not of interest, they may not bother
scrolling to see the rest of the page.

Some users take a long time to scroll down ‘below the fold,” indicating a
reluctance to move from the first screenful to subsequent information. Older
users and novices are more likely to miss information that is placed below
the fold.

The dimensions for one screenful of information are based primarily on
screen resolution. The following assume that users have selected an 800 x
600 pixel resolution: Maximum width = 780 pixels; Maximum height = 430
pixels.

Sources: Badre, 2002; IBM, 1999: Lynch and Horton, 2002; Nielsen and Tahir,
2002; Spyridakis, 2000.

Example: Users can view all of the information on this homepage
without scrolling.

\all.S. Department of
: "'[j?_mgliﬁd Security.

| Transpartatien ! Barders

Securing the

Homeland

Hi
3 Citizens
i e 13
E-':_:Z:I arted e evimting fromn abbar Bl]SinESS
Government

Employees
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Chapter

6:1 Set Appropriate Page Lengths Relative Importance:
123548

Guideline: Make page-length decisions that Strength of Evidence:
support the primary use of the Web page. m

Page Layout

Comments: in general, use shorter pages for homepages and navigation
pages, and pages that need to be quickly browsed and/or read online. Use
longer pages to (1) facilitate uninterrupted reading, especially on content

All Web pages should be structured for ease of pages; (2) match the structure of a paper counterpart; (3) simplify page

i . . . maintenance (fewer Web page files to maintain); and, (4) make pages more
comprehension. This includes putting items on the page in an order convenient to download and print.

that reflects their relative importance. Designers should place
Sources: Bernard, Baker and Fernandez, 2002; Evans, 1998; Lynch and

important item nsistentl Il ward th nd center of th
portant items consistently, usually toward the top and center of the Horton, 2002.

page. All items should be appropriately aligned on the pages. It is

usually a good idea to ensure that the pages show a moderate amount Example: ~
of white space—too much can require considerable scrolling, while TP ———— ikel\  Asshorter page is used for
: - . : {e National Institutes of Health "m“%zg',‘k st i ‘m7 || |\ this homepage so that most
too little may provide a display that looks too “busy.” It is also e — content is visible without
[ Bl e e o L ol scrolling.
important to ensure that page layout does not falsely convey the top W u
» AIMBE Honors NIH Staff D Grants & Funding Opportunities & Career

or bottom of the page, such that users stop scrolling prematurely.  gnshoumscas | gy o PP UITES The scroll bar on each
[ mNew b page is an indication of the
wh Web _ o o i JBEEC U MSERIRISIINTY L wemen | [| | @mount of information
en a Web page contains prose text, choose appropriate line  smcnopmy | DSICReSOUICEs | Dmacinen epate hidden ‘below the fold.”
. I . e e e g o g, | e this ot —s
lengths. Longer line lengths usually will elicit faster reading speed, but n 3 Institutes, Centers & Offices s g
The individual organizations that make up the NIH
users tend to prefer shorter line lengths. There also are important DADOUENIH ccucston empis
directory, public involvement, policy issues,
. ) orgznizalinn&mis.ss\onéhsismry‘doingbusvnesswwm
decisions that need to be made regarding page length. Pages should I PO, Blscors P20
be long enough to adequately convey the information, but not so Ei_m‘""}]“:_'] I
long that excessive scrolling becomes a problem. If page content or it ot s Dttt * B
) . AIDS/HIV
length dictates scrolling, but the page table of contents needs to be @ vl
Home - Articles - Forun

ns - Chat - Classifieds : Newsletters - Help

accessible, then it is usually a good idea to use frames to keep the Subjects

table of contents readily accessible and visible in the left panel. [t demne 2

* Hepattis Fact Sheets

* HIVIAIDS Statistics

* Hepatitis C and HIV.
Coinfection | o

alvisits, 2 heakhy festyle and some of these
ventative medioations.
ive role in your care.

* Free HIV Brochures

BUYER'S GUIDE

Top Picks
fdherence

Ope. Infections. rugs are coming to our phaimacy shelves,
. Infecti

fssoc. Conditions

by - to take, Why?
- Getihe simple facts

Did You Know?

That some adoption agsncies require HIV tests prior to being approved
as adoptive parents? Should these tests be mandatory?

ST

@ internet zone.
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n 6:2 Use Frames When Functions Must Remain Accessible
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Guideline: Use frames when certain functions must
remain visible on the screen as the user accesses
other information on the site.

Comments: it works well to have the functional
items in one frame and the items that are being

Relative Importance:
12340

Strength of Evidence:

125430

acted upon in another frame. This is sometimes referred to as a ‘simultaneous
menu’ because making changes in one frame causes the information to
change in another frame. Side-by-side frames seem to work best, with the
functions on the left and the information viewing area on the right.

Keep in mind that frames can be confusing to some users. More than three
frames on a page can be especially confusing to infrequent and occasional
users. Frames also pose problems when users attempt to print, and when

searching pages.

Sources: Ashworth and Hamilton, 1997; Bernard and Hull, 2002; Bernard, Hull
and Drake, 2001; Detweiler and Omanson, 1996; Kosslyn, 1994; Koyani, 2001a;
Lynch and Horton, 2002; Nielsen, 1996a; Nielsen, 1999b; Powers, et al., 1961,

Spool, et al., 1997.

Example: siove CancerMortality = o
Multi-variable L Maps&Graphs' Srevionary
charting

applications are
one example of
an acceptable

Maps

Customize Mortality

Select Parameters

. [ Select map type

S ] ® View inferactive mortality rate charts

o View State
* Map and Legend Print Preview

use of frames [Viewentire US by: @ Mvapmjsia'{cj
e (© 000 ox

The map of the
United States

ntheright | (e
frame is Mortality rate intervals for color shading:
Controlled by g Uw dt In:e‘nftab w:h equal no. of 1
the menu Map colors:v:alz ":h"::t::llowrates]:
selections in

the left frame.

As such, the

left frame

remains fixed
while the right
frame
regenerates
based upon the
user-defined

Racessex:
Time period: 1970 1994 &

* View Map legend and table

~ Clicking on map will: ]
king, P

[O Pan® Zoomin© Zoomout

T I KID

6:3 Establish Level of Importance

Guideline: Establish a high-to-low level of
importance for information and infuse this
approach throughout each page on the website.

Relative Importance:
1254 @

Strength of Evidence:

12548 @

Comments: The page layout should help users find and use the most
important information. Important information should appear higher on the
page so users can locate it quickly. The least used information should appear
toward the bottom of the page. Information should be presented in the

order that is most useful to users.

Sources: Detweiler and Omanson, 1996; Evans, 1998; Kim and Yoo, 2000;
Marshall, Drapeau and DiSciullo, 2001; Nall, Koyani and Lafond, 2001;

Nielsen and Tahir, 2002; Nygren and Allard, 1996; Spyridakis, 2000.

Example:

Priority information and links appear in order based on

users’ needs. The order was determined by surveys, log

analyses, and interviews.

LICAIlLI

Leading America to Better Health, Safety and Well-Being

ITIUIIIAILI UCI VIULUO

E—

Mortalty rete £ 100,000 age-adjusted JBmast : Black Females 1970 - 1994 [Ages 20 - 49]

1870 US population

W 1946102244 (5)

[ Dby State

selections in the left frame. Such use of frames allows users to continually view the
menu selections, avoiding use of the Back button when changing selections and
eliminating the need for users to maintain this information in their working memory.

Research-Based Web Design & Usability Guidelines

Exercise, Fitness
Safety Tips and Programs
Smoking, Drinking
Traveler's Health

e Drug & Food Information

Drugs, Dietary Supplements
Food Safety

Recalls & Safety Alerts
Medical Devices

e Disasters & Emergencies

Bioterrorism
Homeland Security
Natural Disasters

e Diseases & Conditions e Families & Children News
= Heart Disease, Cancer, HIV/AIDS, = Medicaid, other health insurance .Severe Acuff
Diabetes... = Child Support, Child Care, Adoption
= Mental Health = Domestic Violence, Child Abuse
= Treatment, Prevention, Genetics = \accines .M?w‘:h 24, 24
= Clinical Trials Mllllondto 3
= Addictions, Substance Abuse . Expand Acc
.. Ag'ng Health Care|
. Uninsured
o Safety & Wellness * Medicare
= Health Issues
Eating right = Coping and Caring

e Specific Populations

Waomen, Men, Children, Seniors
Disabilities

Racial and Ethnic Minorities
Homeless

e Resource Locators

Nursing Homes
Physicians, other Healthcare Providers
Health Care Facilities

e Policies & Regulations

Policies, Guidelines

@ March 21, 24
Announces
Information

@ March 21, 24
Handheld D
Transmittin
About Biolo

@ All HHS 1

Features

See page xxi
for detailed descriptions
of the rating scales
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“ 6:4 Place Important Items at Top Center 6:5 Place Important Items Consistently

Guideline: put the most important items at the top | Relative Importance: Guideline: Put important, clickable items in the Relative Importance:
center of the Web page to facilitate users’ finding m same locations, and closer to the top of the page, m
the information. where their location can be better estimated.

Strength of Evidence: Strength of Evidence:
Comments: Users generally look at the top center of (1254@ Comments: Users will try to anticipate where 1.2.5.4.8
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—
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a page first, then look left, then right, and finally common items will appear on their screen.

begin systematically moving down the total Web page. All critical content and Experienced users will begin moving their mouse to the area of the target
navigation options should be toward the top of the page. Particularly on before the eye detects the item. Users can anticipate the location of the top
navigation pages, most major choices should be visible with no or a minimum items much better than those farther down the page.

of scrolling.

Sources: Badre, 2002; Bernard, 2001; Bernard, 2002; Byrne, Anderson, et al.,
Sources: Byrne, Anderson, et al., 1999; Detweiler and Omanson, 1996; Faraday, 1999.
2000; Faraday, 2001; Lewenstein, et al., 2000; Mahajan and Shneiderman,

1997; Nielsen, 1996a; Nielsen, 1999b; Nielsen, 1999¢; Spyridakis, 2000. Example: Important items—in this case primary navigation tabs—
are consistently placed at the top of each page.

Example: Eye-tracking studies indicate this is the area of the screen where . fore i v | O )
k| el e O Py s s |

[J.é DEPARTMENT of STATE

[Pressand | ravel and cumms Imemat History Business Other Emplwmem
Publn: Aﬁalrs uvmgAnma Center Sewnces

most new users first look when a website page loads.

Contacts  E-mail

A e S e f r;urs;.‘
(@Y & {(®), 1k » -
\ é N\ / *) J . / ,f e wednesday, March 26, 2003
4 P S / Secretary of S
) News | Services | Jobs | Units | History | FactFile gtrateﬂg-c Plans
\ eports
\ v/ Department Or|
) Bureaus and off
U.S. Embassies|

Saving Lives
Do That, Every Day...

State Magazine|
more...

Press and

Press Releases
Press Releases
Daily Press Bri(
Yidee Connocli AT : me-e | Contact Us | Email thisPage | FOIA | Privacy
Press Public Diplomacy| § e .

more.. - Under Secretary fol

mprmg| Public affairs
“Bureau of Public AT
Travel Warning Bureau of Educatio
Crisis Awarene| - Office of Internatic
Preparedness |programs
Emergencies Al - advisory Commissig
Passports - Public Diplomacy C

¥Yisas - Foreign Media Rea
more...

Travel and Living Abroad

LLITNOEEEL UG Publications
Iraq Country P{- Major State Departd] Travel Living Abroad EE PRSI
Afghanistan |- Electronic Subscript{ Emergencies and Warnings - Services for Americans Abroad Ir:fi\r'fna“a;“'“gs ond Sther pomevlan
Country Backgr| - Diplomacy: The Sta| - Emergency Services for U.S. Citizens - Foreign Per Diem Rates For the most current information on travel
Indonesia - International Parental Child Abduction - Dual Citizenship and Births Overseas warnings and related updates, visit the Bureau
. : R of Consular Affairs' web site at
- Travel Warnings, Consular Information Marriage Overseas
h d Public - Divorce Overseas travel.state.qov, or contact the Bureau of
Sheets, and Public Announcements : Consular Affairs, Office of Public Affairs, at 202-
- List of Current Warnings and - Authentication of Documents for Use 847.5225
Announcements Abroad
- Crisis Awareness and Preparedness - Office of Overseas Schools Heslth Issues for Travelers
- Birth, Death, and Marriage Records Visit the Centers for Disease Control and
- More Prevention Iravelers' Health web site for
Passports information on outbreaks, dseases,
- Passport Information wvaceinations, special concems when traveling
e - prin; passpr?yt Azp?icat\on . Related Sites with children, and more.
External links ; Birth, Death, and Marriage Records - Travelers' Health - Centers for Disease UnitedStatesVisas qov k a new website
- Passport Forms
P Control managed by the State Department and
- Travelers' Health - World Health 'hﬂe PTPE’RH\ET of H°m!|5nﬂ|'5=°""i:v providing
i it official information on visa policy an
V:_sas . . Organization procedures.
- Visa Services for Americans - Exchange Rates
- Visa Services for Foreign Citizens - .S, Customs Information

Travel Tips for Students, Women

- UnitedStatesVisas.gov - Tips on Bringing qud, Plants, and Traveling Alone, and Older Americans.

- Visa Bulletins Animals Into the United States YL e T

- Visa Waivers - Import/Export of Fish and wildlife Informaticn on International Adoption and
- Visa Forms - Cruise Ship Sanitation Inspection Scores

- Aviation Safety Data International Parental Child Abduction.

Other Information - Airline On-Time Statistics
- Country Background Notes - Airline Customer Service

See page xxi
for detailed descriptions
of the rating scales
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n 6:6 Structure for Easy Comparison

relationships.
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Example:

scan and compare data.

Guideline: structure pages so that items can be
easily compared when users must analyze those
items to discern similarities, differences, trends, and

Relative Importance:
12506

Strength of Evidence:

1253 @

Sources: Spool, et al., 1997; Tullis, 1981; Williams, 2000.

Comments: Users should be able to compare two or more items without
having to remember one while going to another page or another place on the
same page to view a different item.

This page layout is structured to easily allow users to quickly
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See page xxi
for detailed descriptions
of the rating scales
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Relative Importance:
12508

Strength of Evidence:

12548 @

6:7 Use Moderate White Space

Guideline: Limit the amount of white space (areas
without text, graphics, etc.) on pages that are
used for scanning and searching.

Comments: 'Density’ is the percentage of the screen filled with text and
graphics. One study found that higher density is related to faster scanning,
and has no impact on user accuracy or preference. Another study found that
users prefer moderate amounts of white space, but the amount of white
space has no impact on their searching performance. On content (i.e., text)
pages, use some white space to separate paragraphs. Too much separation
of items on Web pages may require users to scroll unnecessarily.

Sources: Chaparro and Bernard, 2001; Parush, Nadir and Shtub, 1998; Spool,
et al., 1997; Staggers, 1993; Tullis, 1984.

This page facilitates user’s ability to scan for information by limiting
the amount of white space.

Example:

US Department of Energy

Seattle Regional Office

i+

F
' What We Do

Building Technology, State and Community Programs
Who We Are

Regional
Partners

Rebuild America
Provides communities with assistance to create parti hips to help achi their gy-related
objectives. Primary focus &5 commercial and public facilties, public housing, and multifamity dwellings.

Contact: richard.putnami@ee.doe.gov, or (206) 553-2165.

Building Energy Codes Program
Supports upgrade of state building energy codes across the country. The DOE provides technical
asststance, financial assistance, tooks, and training to help in this effort.

Contact: molly. duwyer@ee.doe.qov, or (208) 553-7837.

Calendar of
Events

State Energy Programs

Provides financial assistance to state energy and teritorial offices to support the delivery of energy
efficiency and renewable energy products and senvices.

Contact: laurie.browni@ee.doe.gov, or (206) 553-2158.

Funding and
Grant Links

Our Staff Weatherization Assistance Program
Provides financial assistance to local agencies through the states and territories for the weatherzation of
lows-income households.

Contact: carole.gates@ee.doe.gov, or (206) 553-1165.

Open
Solicitations

What's News Federal Energy Management Program

Federal Energy Managemert Program

Assists federal agencies in reducing energy and water use in their buildings and operations. The program
includes technical tstance and help for agencies in using energy-saving performance contracts. Some
program materiaks advise federal agencies on energy-saving measures that are transferable to state and
local facilities.

Contact: arun.jhaveri@ee.doe.gov, (206)553-2152 or cherisayer@ee.doe.gov, (206) 553-7838.

Industrial Technologies Programs

Industrial Assessment Centers

Provide free energy and environmental audits at 30 universities across the country forsmall and medium
industries. Industries benefit by ving recommendations on controlling costs and improving energy
efficiency, as well as opportunities for productivity improvements and waste reduction.

Contact: Charles Glaser, (202) 586-1298.
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n 6:8 Align Items on a Page Relative Importance: 6:9 Choose Appropriate Line Lengths | retative importance:
12580 12000

Guideline: visually align page elements, either Strength of Evidence: Guideline: If reading speed is most important, use | Strength of Evidence:

"5 vertically or horizontally. W longer line lengths (75-100 characters per line). If m
(—] acceptance of the website is most important, use
—2 Comments: Users prefer consistent alignments for items such as text blocks, shorter line lengths (fifty characters per line).
S rows, columns, check boxes, radio buttons, data entry fields, etc. Use
consistent alignments across all Web pages. Comments: When designing, first determine if performance or preference is
g most important. Users read faster when line lengths are long. However, they
=] Sources: Ausubel, 1968; Bailey, 1996; Esperet, 1996; Fowler, 1998; Lawless and tend to prefer shorter line lengths, even though reading shorter lines
- Kulikowich, 1996; Marcus, Smilonich and Thompson, 1995; Mayer, Dyck and generally slows overall reading speed. One study found that line lengths of
Cook, 1984; Parush, Nadir and Shtub, 1998; Spyridakis, 2000; Trollip and Sales, about twenty characters reliably slowed reading speed.
1986; Voss, et al., 1986; Williams, 1994; Williams, 2000. When space for text display is limited, display a few longer lines of text
rather than many shorter lines of text. Always display continuous text in
Example: The design of these list columns makes them extremely difficult to scan, columns containing at least fifty characters per line.

and thus will slow users’ attempts to find information.

critical technologies related to
I weapons of mass destruction, We
have developed computerized
information systems for use within

Research done using a paper-based document found that medium line
length was read fastest.

tg;ig3@::3;:;232?:;:::"33“ ,.“.m,,a,,m,.,;,mm,&, ' ' Sources: Duchnicky and Kolers, 1983; Dyson and Haselgrove, 2000; Dyson
Normation needed for export and Haselgrove, 2001; Dyson and Kipping, 1998; Evans, 1998; Paterson and
e ety deeEone: Tinker, 1940b; Rehe, 1979; Smith and Mosier, 1986; Tinker and Paterson,

also studies critical technologies that could impact the energy, economic,

mental, or military security of the United States. 1929; Tullis, 1988; Youngman and Scharff, 1999.
pertise includes, but is not limited to, the following:
* Nuear materials production processes. Examp[e; Formatting text into narrow columns with very short
» Materials protection, control, and accountability (MPC&A). line lengths will slow users’ reading speeds.

» Nuclear weapon design, production, and testing. ~
About Us Community Content

Formatting text
like this—roughly
100 characters

= Chemistry and materials science,
Qur community is
F = Stockpile surveillance. international in
scope and we o
courage the open and o

meet” our NEW

-(+ *Imagery and multispectral alsa et )
é analyses, Board of Directors, n of thought | ine—alici
. and our ad points, Enter the ar ethic he per line—elicits
.1 = Advanced energy technologies. here if you v to pr Internetin healt i
Ialll becorme a member or  the care, He ou can faster readlng

a sponsor or learn toimp t find inform

Learn about all ofthe delivery options you have for malling bills, cards and 1efters, shipping | speeds.

merchandise and gifts across the country or around the world. N e care. 1o thiz ares ’t” our eHeaith — -
. . . - Interagency Working Group on Assistive Technology Mobility Devices

Cards, Letters & Envelopes Ship Packages Business Tips & Tools Memorandum for the Secretary of Education, Health and Human Services, Labor, and the
y ! y s commissioner of Social Security
| Th many ways to | L oy to get it ready | Nl
send fi ft no. s when President George H. W. Bush signed the americans with Disabilities act of 1990, America opened
| Move> | Move> n its door to a new age for people with disabilities. Mlthough much progress has been made since then,
| el . :' significant challenges remain for individuals with disabilities who seek full participation in american
» Dynestic Mailing Options = Donestic Shipping Options t society.
. Pril\t Lahels & Postage « Print Labels & Postage Now The_se COlumn_S are .

Nowp « Detérmine Postage horlzontally allgned, My sdministration is committed to increasing education and employment opportunities for individuals
« Credte Mail Online Now " N : P with disabilities. My New Freedom Initiative strives to provide people with disabilities increased

Buy Stamps Online Now " PTE arafion & Addressing gllowmg_the opportunities to lead more independent lives by expanding education and job opportunities, and by
- et = = Piclup & Drop-offs information to fall ensuring that the latest technologies, which often make education and employment possible, are
= Determine Postage « Tratk & Confirm Deliver readily available.

« Pregjaration & Addressing easily to the eye.

« Piclup & Drop-offs
« Tratk & Confirm Deliver

Often, individuals with disabilities require assistive technology mobility devices such as powered
wheelchairs and scooters in order to access education, training, and competitive employment. While
there are several Federal programs, as well as State and local efforts, that help individuals with
disabilities obtain these and other assistive technologies, they are not adequately coordinated. Other
Federal programs provide funding of assistive technology mobility devices for medical purposes, but

See page xxi
for detailed descriptions
of the rating scales
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Chapter

n 6:10 Avoid Scroll Stoppers Relative Importance:
12000

o Guideline: Ensure that the location of headings and | Strength of Evidence:
— other page elements does not create the illusion m . . E
% that usehrs ha;]/e rehached the top or bottom of a “amgatmn &=
page when they have not. —
< =2
) Comments: In one study, three headings were positioned in the center of a . . . Ep
g page below a section of introductory text—the headings were located about naljlgatlon [‘Efers to the method USEd to f||‘|d 5'
=] one inch below the navigation tabs. When users scrolled up the page from the . . o ) o ) o -
A, bottom and encountered these headings, they tended to stop, thinking the information within a website. A navigation page is used primarily to
headings indicated the top of the page. help users locate and link to destination pages. A website’s navigation
Similarly, users have been found to not scroll to the true bottom of a page to scheme and features should allow users to find and access information

find a link because they encountered a block of text in a very small font size.
This small type led users to believe that they were at the true bottom of the

page. Other elements that may stop users’ scrolling include horizontal lines, keep navigation-only pages short. Designers should include site maps,
inappropriate placement of ‘widgets,” and cessation of background color.

effectively and efficiently. When possible, this means designers should

and provide effective feedback on the user’s location within the site.

Sources: Bailey, Koyani and Nall, 2000; Ivory, Sinha and Hearst, 2000; Marshall,

Drapeau and DiSciullo, 2001; Nygren and Allard, 1996; Spool, Klee and To facilitate navigation, designers should differentiate and group
Schroeder, 2000; Spool, et al., 1997. navigation elements and use appropriate menu types. It is also
Example: When scrolling up the page, the design of this header (bold, shadowed, important to use descriptive tab labels, provide a clickable list of page

and bordered by bars) might suggest that the user has reached the top

of the page, when a quick look contents on long pages, and add 'glosses' where they will help users

—

. LT e i TR . ) ) .
S e a8 at the scroll bar will indicate that select the correct link. In well-designed sites, users do not get trapped
R - — - - much of the page exists above _
| SMANLIGHTS this section. in dead-end pages.
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“ (:1 Provide Feedback on Users Location (:2 Use a Clickable Uist of Contents on Long Pages

Guideline: Provide feedback to let users know where | patative Importance: Guideline: On long pages, provide a ’list of Relative Importance:
g they are in the website. m ) contents’ with links that take users to the m ) E
— corresponding content farther down the page. r—
",E Comments: Feedback provides users with the Strength of Evidence: Strength of Evidence: LE
= information they need to understand where they m Comments: For long pages with several distinct m =Y,
's are within the website, and for proceeding to the sections that are not visible from the first ot
=] next activity. Examples of feedback include providing path and hierarchy screenful, add a short, clickable list of the sections (sometimes called ’anchor’ )
o information (i.e., ‘breadcrumbs’), matching link text to the destination page’s or 'within-page’ links) at the top of the page. ‘Anchor links’ can serve two e |

heading, and creating URLs that relate to the user’s location on the site. Other purposes: they provide an outline of the page so users can quickly determine

forms of feedback include changing the color of a link that has been clicked if it contains the desired information, and they allow users to quickly

(suggesting that destination has been visited), and using other visual cues to navigate to specific information.

indicate the active portion of the screen. Since ‘anchor links’ enable a direct link to content below the first screenful,

they are also useful for getting users to specific information quickly when
Sources: Evans, 1998; Farkas and Farkas, 2000; IBM, 1999; Lynch and Horton, they arrive from a completely different page.

2002; Marchionini, 1995; Nielsen and Tahir, 2002; Spool, et al., 1997.
Sources: Bieber, 1997; Farkas and Farkas, 2000; Haas and Grams, 1998;

Example: Levine, 1996; Nall, Koyani and Lafond, 2001; Spool, et al., 1997; Spyridakis,

: m 2000; Williams, 2000; Zimmerman, Slater and Kendall, 2001.
I new media
Welcome to ESI Communication's Staffing training
Services, the only temporary staffing company staffing
publications -
[ el presso Example' Whati: is Technology Roadmapplng’ .
‘ | 1€ [ online training A ;releci and develop technology alternatives to satsfy a set of pvo‘\)i[\:)cielfzetgsh?
: FpE Contents toge!her a leam of expeﬁs to develop a framework for ovganzmg and presenh
| . We Teach What We Do! training i tion to make the approp
4 staffing orderlt‘em Abstract to Ievevage those investments. (For an exarnple of ths teammg process at lhe
£ EFI Training reflects the skills we've practiced for icati L . see Garcia, Introduction to Technology R pping: nd
over 30 years as communications support eci presso| |s cmployees) Executive Summary iation's Technology Roadmapping Process.)
| *“-‘“ providers for corporations, associations, and online training Spplicants) .
o ] government agencies. We offer hundreds of quote Introduction Given a set of needs, the technology roadmapping process provides a way to
instructor-led courses from the best faculty in the . abouttraming] |r locations organize, and present information about the critical system requirements and p
usmess(,j (‘:hectg out our schedule of classes for Y tasges| 5 gsa schedule i targets that must be satisfied by certain time frames. It ako identifies technolog
mes and locations. T . . to be developed to meet those targets. Finally, it provides the information need
trat
> P(T S( )“,\11 C:%:::::;&:: What is Technology Roadmapping? trade-offs among different technology atternatives.
: i av p? ) . )
= Home é’ Download the 2003 - :’“""g,lv:‘f‘.'rs it s o Lechuology Roadina Roadmapping can be done at either of two leveks - industry or corporate. Thes
AL :vl;';‘;'ﬁ"":{‘g Catalogin S NI °f\<9 xmg Types of Technology Roadmanps different commitments in terms of time, cost, level of effort, and complexity. Hol
o PMELS levels the resulting roadmaps have the same structure - needs, critical system 1
currerk specials . " and targets, technolo technol, dri dt ts, technol It
= pI 4B Devel Contdxt for Tech gets, gy areas, technology drivers and targets, technology alte
aining Youchers Are Novs Available! fcations Roaa"l;lllvll]alan'i‘nn Usiness Developme L Lor orLechne recommended alternatives or paths, and a roadmap report- atthough with diffe
o EFItraining vouchers are a way to stretch \ fags detail. Technology roadmapping within a national laboratory & essentially corp
your department's training budget; with Knowledge and Skills Required for Tedinology Rdqdmap| '©39mapping, atthough a national laboratory may participate in an industry roa
them you can take any EEI course for only process.
$300 per day. See details. T Roadmapping Process Badk to Contents
ews Course Retake Policy Y
you're not completely satisfied with your course, XI";‘::;:I: Te’::';‘:‘:oiﬁrﬁo:dmapi that i ted by the technol o
ptake the same course for free (some conditions ay P ke red vy i
dwanrta f bply). See details process. It identifies (for a set of product needs) the critical system requirementy
urant ngs Program ' ' and process performance targets, and the technology akternatives and milestor
E = Sl "
o1 Drm e oo 1 Introduces Course Packs those targets. In effect, a technology roadmap identifies alternate technology
al Fromotions ting certain perf ctives. A single path may be selected and a g
. Ifthere & high uncertalnty or usk then mulhple paths may be selected and pur
Find it Fast Co|0r C0d|ng the pages concurrently. The roadmap identifies precise objectives and helps focus resour
= Marc h:,r.t Lo . N critical technologies that are needed to meet those objectives. This focusing &
= . . . ecause it allows increasingly limite investments to be used more effe
. b it all i i limited R&D i tments to b d ffe cti
N This box is used to designate provides effective Badk to Contents
Card Options . .
rant ¢ < Program Card the section of the website that feedback to the user Types of Technology Roadmaps
- | iS CUrrentl bein viewed There are different types of technology roadmaps. The product technology roa
y g . about their |Ocati0n in by product/process needs. Since the product technology roadmap & the focus
C | s usually referred to simply as a technology roadmap.
> Corporate ]
p ate I the WebSIte' Another type of technology roadmap, which & used by some corporations, & a
> }\.‘Icrcll,‘lnts i :i::r:#;:giﬁ :!:uidvr;\:yps.:An emerging technology roadmap differs from a product

See page xxi
for detailed descriptions
of the rating scales
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“ -3 Do Not Create Pages with No Navigational Options

=
=2
L
=)
2
=
)
—

Guideline: Do not create or direct users into pages

L ) Relative Importance:
that have no navigational options.

1254 @

Comments: Many Web pages contain links that open | Strength of Evidence:
new browser windows. When these browser m
windows open, the Back button is disabled (in
essence, the new browser window knows nothing of the user’s past
navigation, and thus is disabled). If the new window opens full-screen, users
may not realize that they have been redirected to another window, and may
become frustrated because they cannot press Back to return to the previous
page. If such links are incorporated into a website, the newly-opened window
should contain a prominent action control that will close the window and
return the user to the original browser window.

In addition, designers should not create Web pages that disable the browser’s
Back button. Disabling the Back button can result in confusion and frustration
for users, and drastically inhibits their navigation.

Sources: Detweiler and Omanson, 1996; Lynch and Horton, 2002; Spool, et al.,
1997; Tullis, 2001; Zimmerman, Slater and Kendall, 2001.

Example:

Mlcrosoﬂ Internet Explorer

FIIe Edt Vtew Favorites Tools Help
“Back v =& v @ [2) A Qsearch EFavorites @Media 3| A St~ H [ ¥ D
Address ig{] http:/fasgard.humn.arts.uaberta.cafemisfieml

published in Shakespeare Quarterly Autumn, 1986. (A &
Schnelder Ben Ross. "Granville's Jew of Venice (1701 FIIe Edt Vtew Favorites Tools Help
-. Shakespeare's Morality (a work in progress in five ¢
Chapter One: "Shakespeare was a Stoic” (MORALSHE| | = Exck v)-b > @ 2] Al | Qsearch [Favorites @Meda B
Chapter Two: "Shylock Is Us" (MORAL.SHAKES-2); -
Chapter Three: "King Lear and the Culture of Justice" (| | Address iﬁ‘] htip:/fasgard.humn.arts.uaberta.cafemisfiemis/shaksper /fild
Chapter Four: "Henry IV, 1 & 2: The Education of a Princ
Chapter Five: "Hal Imitates The Sun" (MORAL.SHAKES

Mlcrosoﬂ Internet Explorer

) X B. R. Schneider
Abstract: SHAND ABSTRACT: Paper/HAMLETQ1 QUEH English/Emeritus

. isi| Lawrence University
delivered atthe 14th Annual Patrigtic, Medieval and Rer Appleton, WI 54912

(PETRARCH PYRAMUS) Ben.R.Schneider@Lawrence. edu
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Work in progress

Chapter 2 of Shakespeare's Morals: Shylq

The link for this document opens a Our approach to _The Merchant of Venice_ hag
conditioned by our attitude toward victims of all

new browser window that presents i ]
cannot see that there are two sides to the cuest]

the user W|th a d|sab|ed BaCk bUtton- humiliation. Because he is a Jew, and subject tq
This can confuse users. well, we cannot abide the notion that he might dg
Our view of the play is ethnocentric in the extrg
as the view of the Presbyterian missionaries who
honest nakedness of Polynesian women in Mother Hy
Something similar has happened to the honest Chrij

Merchant of Venice
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(-4 Differentiate and Group Navigation Elements

Guideline: Clearly differentiate navigation Relative Importance:
elements from one another, but group and place m
them in a consistent and easy to find place on

each page. Strength of Evidence:

1254 @

Comments: Create a common, website-wide

navigational scheme to help users learn and understand the structure of your

website. Use the same navigation scheme on all pages by consistently

locating tabs, headings, lists, search, site map, etc. Locate critical navigation
elements in places that will suggest clickability (e.g., lists of words in the left

or right panels are generally assumed to be links).

Make navigational elements different enough from one another so that users

will be able to understand the difference in their meaning and destination.

Grouping reduces the amount of time that users need to locate and identify

navigation elements.

Sources: Bailey, 2000b; Detweiler and Omanson, 1996; Evans, 1998; Farkas
and Farkas, 2000; Koyani and Nall, 1999; Lynch and Horton, 2002; Nielsen

and Tahir, 2002; Niemela and Saarinen, 2000.

Example:

About the State Department

Secretary of State Colin L. Powell
Strategic Plans, Performance

Press and Public Affairs

Press Releases (Secretary,
Press Releases (Other)
Daily Press Briefings (TrAnscripts)
Yideo Connection

Electronic Subscriptior/Service
Press Briefings (Whitg/House) Purssu Uffces
more...

Thnder Seevetary far Arng Bureau of Arms Control

Comirol and Indenadenal

: The Duregu of Arms Conirol, headed by Assislant Secretany
Steplwn G, Rademaker, 15 respansible Tor developing pally
intha araas of comvemtinnal, chemicalibialogical, and nuclaar
inroes, for supparng amns contral negascions dnr
implementing csling agreements in these areas, and for
wdhrising lhe Secrelury vn nelaled nolicosd securily ssues
gsuch a% nuclear lsling and missile deferse.

Burzau ol Amim Cunlnd

Burean Organkzational
Travel and Living Abraad Chart
Teavel W

/ Bupenn Calendse

Biclogical Weapens The Bureau of ANme COnrl leats eTars 1o negoiate new

Navigation elements are Lnrwention arms conirol agreements, sweh as Me May 2002 Moscow
i i The Weagon " Traaty on siratege: oiansns raduckons, 35 wel 35 ongomg
grouped (hlgh-level tOpIC bbb NS «ffodts in S GGanava Conference on Desarmament (G0} (s

Bureau ase has the cqually imporant sk of impbemerdng
a e muimiber of exisling agresmenls, including BF,

areas across the top of the Jrrm=pmerere

—
&
s.

)
)
=
S
=

Camnr

Reports

Department Organization RTT\IENT ' III QT ill ] E
Bureaus and Offices g

U.S. Embassies and Consulates e

State Magazine fib | Pree: TI'EriE-!(I:I ' Countries Intemational History, Education
more... 5 i Affairs | Inongtbmed | adBagons | e : and Cafrs

Conferemnce on Disarmament
The United Zates |8 “profoundiy
multlaterabst” and Ina numbiss o
racend instancas “we hang chnsar
providn the leadership - the
backbone - reguiied lor
mullilaberaksm bo sucezed” -
Aszolatant Setretary Rademaker,
Canewa, SWITeTland [ors]

Fastar Fallows Program
A004-700% Whillam O Foasker
Fzllows Vimiling Schalars Progear

. Cormenticn START, CWC, and BWC. The Gureau has the lead for STih Session of the UM First
page) and con3|stently Silanis Mafanes negodations, Implementa®ion, and pollcy development Commities
H ralated o the Treaty on Comentional Armed Forces in Europe  Eomarks by Asskstant Sacretary
placed across the website. TSRS (Cre) Conmdenca and Secunty-Bulong Measires [GSENS)  Ragsmiaws
Pl arsE Lk N e CEGE, the | TRAY NN (SN SKIES, AMMS Conm
elements of the Daylon peace accords, and other Furopean START Aggregate Bumbers
Toater Falloaes Uiaiting curvenbonal aens conlrel issues, Moreossr, e Bueaw Facl sheet updaled s ol Ocl 1,
Sclidar Prusirass PRET i 111 L Fa L W .Y 1

See page xxi
for detailed descriptions
of the rating scales
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Relative Importance:

“ (:5 Use Descriptive Tab Labels
12354 @

Guideline: Ensure that tab labels are clearly Strength of Evidence:
descriptive of their function or destination. W

Comments: Users like tabs when they have labels that are descriptive enough
to allow error-free selections. When tab labels cannot be made clear because

of the lack of space, do not use tabs.

Navigation

Sources: Allinson and Hammond, 1999; Badre, 2002; Koyani, 2001b.

Example:

These tab labels clearly describe the types of information a user can expect to find on
the destination pages.

e — |
cancer information ] clinical trials ] statistics } research programs } research funding I

Men's Health P Kid's Health @ Senior's Health @  Centers

- News ! Entertainment H q

These tab labels are not as descriptive which leaves the user in doubt about the type of
information available on the destination pages.

@| SUPPLEMENTS | @| EDOKS | @li sTurF ) | |xa15unucunsuurs|) @l SEMNARS |

about us products contact us
& services

See page xxi
for detailed descriptions
of the rating scales

00000
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(:6 Present Tabs Effectively

Relative Importance:

12500

Guideline: Ensure that navigation tabs are located | Strength of Evidence:

at the top of the page, and look like clickable W
versions of real-world tabs.

Comments: Users can be confused about the use of tabs when they do not
look like real-world tabs. Real-world tabs are those that resemble the ones
found in a file drawer. One study showed that users are more likely to find
and click appropriately on tabs that look like real-world tabs.

uonebiney =

Sources: Bailey, Koyani and Nall, 2000; Kim, 1998.

Example: These clickable tabs look just like tabs found in office filing cabinets.

QUICKSEARCH KEYWORD JOBNUMBER

(G

JSeIect Job Title

Consumer Photography Pro Photographer / Lab Cinematography Medical & Dental Business & Government

Products Support Center [ Printing & Sharing Taking Great Pictures Contact Us

The design of these navigation tabs provides few clues to suggest that they are
clickable until a user mouses-over them. Mousing-over is a slow and inefficient way
for users to discover navigation elements.

River Protection Project

‘o Manager Highlights

Healthcare Worldwide

Education

ADAM. Studios Printers & Imaging Products

Spanish Products Electronic Devices
Integrgtive Medicine Point of Sale Products
WELL-CONNECTED @

Investor Relations

TS Corporate Information
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n (-7 Use Site Maps
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Relative Importance:

12500

Guideline: Use site maps for websites that have many| Strength of Evidence:

pages.

1253 @

Comments: Site maps provide an overview of the website. They may display the
hierarchy of the website, may be designed to resemble a traditional table of

contents, or may be a simple index.

Some studies suggest that site maps do not necessarily improve users’” mental
representations of a website. Also, one study reported that if a site map does
not reflect users’ (or the domain’s) conceptual structure, then the utility of the

map is lessened.

Sources: Ashworth and Hamilton, 1997; Billingsley, 1982; Detweiler and
Omanson, 1996; Dias and Sousa, 1997; Farkas and Farkas, 2000; Farris, Jones

and Elgin, 2001; Kandogan and Shneiderman, 1997; Kim
and Hirtle, 1995; McDonald and Stevenson, 1998;

Product reviews

(:8 Use Appropriate Menu Types

Guideline: Use ’sequential’ menus for simple
forward-moving tasks, and use ’simultaneous’
menus for tasks that would otherwise require

numerous uses of the Back button.

Relative Importance:
12500

Strength of Evidence:

12548 @

Comments: Most websites use familiar ‘sequential’ menus that require items
to be selected from a series of menus in some predetermined order. After
each selection is made, another menu opens. The final choice is constrained

by the sum total of all previous choices.

Simultaneous menus display choices from multiple levels in the menu
hierarchy, providing users with the ability to make choices from the menu in
any order. Simultaneous menus are often presented in frames, and are best
employed in situations where users would have to make extensive use of
the Back button if presented with a sequential menu.

Sources: Card, Moran and Newell, 1980a; Hochheiser and Shneiderman, 2000.

Example:

Home
Search This Site

This is an example of a
‘sequential’ menu. In this

About RA
Deputates

Information Resources,

Links
Family Readiness
Mobilization

- Military Assistance to Civil Authorities
- Resources

- Readiness, Training, and Mobilization
- Manpower and Personnel

.- Materiel and Facilities

case, mousing-over
“Deputates” invokes the
circled sub-menu.

McEneaney, 2001; Nielsen, 1996a; Nielsen, 1997a; CNET Labs
Nielsen, 1999b; Nielsen, 1999c; Nielsen, 1999d; Stanton, | CNETReviews
Taylor and Tweedie, 1992; Tullis, 2001; Utting and Hardware
. | Desktops
Yankelovich, 1989. | Graphics & Sound
- Mermory
Example: - Monitors
- Networking
Sitemap I Notebooks
- Printers
23 Human Resources and Social Development - Scanners
- Storage
{4 social Development
Electronics
3 children and Youth [ Camcorders
- Cell phones
B3 Publications I Digital cameras
- Gadgets
™2 ents I Handhelds
- Home video
+ Home audio
me 5
la Mews Bulleting L Portable music
i : Software
B3 Links to Other Sites I Graphics & publishing
 Internet applications
A Health The use of F Music & video
& : headers, - Operating systems
2 Health Promotion subcategories I Productivity & reference]
: s ity & utiliti
This site map effectively _ a_nd e u e
presents the site’s alphabetization | Intemet Services
S | Access
information hierarchy. make this 5':9 | Development
map easy 1o L Hosting
scan.

Research-Based Web Design & Usability Guidelines

Intemet Services

Photo Gallery
Privacy Notice
Contact Us

Hi

Contac

Dictio

This is a good example
of when to use
‘simultaneous’ menus.
The user can
repetitively manipulate
the many variables
shown in the left panel
and view the results on
the map in the right

Customize Mortality Maps

Select Parameters
iewertire US by: @
aca/Sex:

lime period; 1970-1904 |

ancer:

Portalityfrate intervals for color shading:

In(ema!s with equal no. of re

panel without having to /| (s

use the Back button.

Submit

See page xxi
for detailed descriptions
of the rating scales

| &

Mortalty rate f100,000 age-adjusted
1870 US population
W 25.15t069.35 (32)
W 2574102815 (31)
[E2395t02574 (31)
02260102395 (31)

T
'l‘\'llll? 5!

W
&

[ Colon : Biack Males 1970 - 1994 [AL Ages]

| Dy State economic area

Location | Mortaliy
Name  |Ratert00,000 |Number of Deat

{‘I‘J—S— Total US 2163 47 9
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n 7:9 Reep Navigation-only Pages Short
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Guideline: Do not require users to scroll purely
navigational pages.

Relative Importance:
112000

Strength of Evidence:

SBe00

Comments: Ideally, navigation-only pages should contain no more than one
screenful of information. Users should not need to scroll the page, even a small
distance. One study showed that users considered the bottom of one screenful
as the end of a page, and they did not scroll further to find additional

navigational options.

Sources: Piolat, Roussey and Thunin, 1998; Schwarz, Beldie and Pastoor, 1983;

Zaphiris, 2000.

Example: _ .
page without scrolling.

wld.S. Department of
_I;Ig___r__ns.-lémd Security

Technology
Securing the

Homel GP o
' Citizens
Business

Government

Employees

Users can view all of the information on this navigation

See page xxi

Guideline: Provide "glosses’ to help users select
correct links.

Comments: 'Glosses’ are short phrases of
information that pop-up when a user places his
or her mouse pointer close to a link. It provides a

(:10 Use Glosses to Assist Navigation

Relative Importance:
100060

Strength of Evidence:

12000

preview to information behind a link. Users prefer the preview information
to be located close to the link, but not placed such that it disturbs the
primary text. However, designers should not rely on the ’gloss’ to

compensate for poorly labeled links.

Sources: Evans, 1998; Farkas and Farkas, 2000; Zellweger, et al., 2000.

Example:

OmMces & Centers = | 000

The Bureaw of Land Management (BLM). sn agency within the U.5.

the Intesor, 262 mison azres of Ameppae
Lands, leated prmasdy in 12 Westem States. The BLM 5
diverady. ard praduclisity of e publs lands o1 S o
present and future generations.

| Emviron, Edue.Vokunteers
| Facdities Mainlenance

Hazardous Materiats Mgmt
| Information Technology

BLM Considars Cha
firazing oot

When a user places his or
her mouse pointer over one
of these links (“News,”
“Information,” etc.), a ‘gloss’
appears to the right that
provides information about

 the content contained under

that particular link.

Land Title Informafion
Laids and Realty

| Mational Moruments.

o = Planning and Azsesament =
R i | Pubfic Health and Safoty Office of the Special Trustee (OST)
Regeaton
Reguiatory Rospormsibittes Office of Trist Recards (OTR)
v | Resource Protection

i Office ofAfust Risk Mansgement (GTRM)
BLM Phito | Vild Horso and Burro. Office of Trisst Funds Ma ent
AL | Widiond Fre g F Masaomend

——| Officyf of Historical Trust Accounting {ONTA).

U.5. Department of the Interior
Office of the Special Trustee
For American Indians

TR is implementing a Department:
wide Indian trust record keeping
program that will improve current
FRCOTdS MANAHMENT PrOCESEES AN
cofrect past record keaping

OrdersiD Manual

ﬁlﬁﬁnm
When a user mouses-over /| t.'::."::.:::mnmmm

the “Office of Trust | empioyment opportunities
Records (OTR)” link, the | et oy
circled text appears.

A Contact Information A

2 Indian Affairs Record Management (L

uonebiney E

for detailed descriptions
of the rating scales
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Scrolling and Pag

Chapter

Scrolling and Paging

Designers must decide, early in the design process,

whether to create long pages that require extensive scrolling or shorter
pages that will require users to move frequently from page to page (an
activity referred to as paging). This decision will be based on
considerations of the primary users and the type of tasks being
performed. For example, older users tend to scroll more slowly than
younger users; therefore, long scrolling pages may slow them down
considerably. As another example, some tasks that require users to
remember where information is located on a page may benefit from

paging, while many reading tasks benefit from scrolling.

Generally, designers should ensure that users can move from page-to-
page as efficiently as possible. If designers are unable to decide
between paging and scrolling, it is usually better to provide several
shorter pages rather than one or two longer pages. The findings of

usability testing should help confirm or negate that decision.

When scrolling is used, a website should be designed to allow the
fastest possible scrolling. Users only should have to scroll through a
few screenfuls, and not lengthy pages. Designers should never require

users to scroll horizontally.

Research-Based Web Design & Usability Guidelines

8:1 Eliminate Horizontal Scrolling
1254 5]

Guideline: Use an appropriate page layout to
eliminate the need for users to scroll horizontally. m

Relative Importance:

Strength of Evidence:

Comments: Horizontal scrolling is a slow and tedious way to view an entire
screen. Common page layouts including fluid and left-justified may require
some users to scroll horizontally if their monitor resolution or size is smaller

than that used by designers.

Sources: Bernard and Larsen, 2001; Lynch and Horton, 2002; Nielsen and

Tahir, 2002; Spyridakis, 2000; Williams, 2000.

Example:

Ele Edit View Favorites Tools Help ‘n

Address |\g] hittp:/fwww.hanford.gov j @Go ‘Links =

"o HANFORD SITE

4} United States Department of Energy Han Mi =1 640 x 480.
Note the

“Back v » v @ @ A| Qsearch GFavorites PVeda F | D SA~H D » scroll bar

800 x 600.
5 n Note the
. —— % scroll bar
§ = Opportunities S : . U \
A1 contractors . = | et Ex — ol x|
" e T, 7 D |
1 ri>y | =
e — BEI-EHD %
/& ] 1 Hierarchical Menu Trees Created | ] [ Wm 4 -U 260 |Links ™

"o HANFORD SITE

These Web pages

reqUIre users to Richland Operations Office Cleanup/Science and Technoloay
- — . 1' e 2

scroll horizontally. N

Office of River Protection waste Tank Cleanup

e

Energy's (DOE) R}
Operations Office

£ 1 Hierarchical Menu Trees Created |

See page xxi
for detailed descriptions
of the rating scales
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n 8:2 Use Scrolling Pages For Reading Comprehension
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Guideline: Use longer, scrolling pages when users
are reading for comprehension.

Comments: Make the trade off between paging and
scrolling by taking into consideration that retrieving
new linked pages introduces a delay that can

Relative Importance:

12500

Strength of Evidence:
123548

interrupt users’ thought processes. Scrolling allows readers to advance in the
text without losing the context of the message as may occur when they are

required to follow links.

However, with pages that have fast loading times, there is no reliable
difference between scrolling and paging when people are reading for
comprehension. For example, one study showed that paging participants

8:4 Scroll Fewer Screenfuls

Guideline: If users are looking for specific
information, break up the information into smaller
portions (shorter pages).

Relative Importance:

12800

Strength of Evidence:
12800

Comments: For many websites, users deal best with smaller, well-organized
pages of information rather than lengthy pages because scrolling can take a
lot of time. Older users tend to scroll much more slowly than younger users.

One study found that Internet users spend about thi

time scrolling within-pages. Even though each event takes little time,

cumulative scrolling adds significant time.

Sources: Detweiler and Omanson, 1996; Lynch and Horton, 2002; Nielsen,

rteen percent of their

8:3 Use Paging Rather Than Scrolling

construct better mental representations of the text as a whole, and are better
at remembering the main ideas and later locating relevant information on a
page. In one study, paging was preferred by inexperienced users.

Sources: Byrne, John, et al., 1999; Campbell and Maglio, 1999; Piolat, Roussey
and Thunin, 1998; Schwarz, Beldie and Pastoor, 1983; Spool, et al., 1997;
Spyridakis, 2000.

19964a; Spool, et al., 1997; Spyridakis, 2000.

Good design of a long, content-rich document. This single

Example: I O & 101 , > >l
document is divided into numerous sections, resulting in

Relative Importance:

128000

Strength of Evidence:
123540

Guideline: If users’ system response times are
reasonably fast, use paging rather than scrolling.

Comments: Users should be able to move from page to page by selecting links
and without having to scroll to find important information.

Sources: Nielsen, 1997¢; Piolat, Roussey and Thunin, 1998; Schwarz, Beldie and
Pastoor, 1983.

See page xxi
for detailed descriptions

Research-Based Web Design & Usability Guidelines of the rating scales
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IRAS Explanatory Supplement
V. Data Reduction
D. Point Source Confirmation

each page being no
longer than four
screenfuls.

Chapter Contents | Introduction | Authors | References

Table of Contents | Index | Previous Section | Next Section

Section V.D has been split into multiple files due to its size.

1. Processing Overview
2. Overview of Seconds-Confirmation

a. Band Seconds-Confirmation
b. Position Reconstruction

¢. Optical Crosstalk Removal
d. In-Band Seconds-Confirmation Decision
e. Double-Detection Mode
f. Triple-Detection Mode (Edge D:

g. In-Bani Confusion P
h. In-Band Sec: Position Refinement

i. In-Bani I
j. In-Ban Statistical Pr

11. Band-Merging

a. Overview of Band-Merging
h B i

C |

The single-page
design of this
document
@requires users
Il to scroll more
than twenty-

4]

and Filing
News and Events
earc!
Home

Fundamentals of Technology Roadmapping
Strategic Business Development Department
sandia National Laboratories

P.0. Box 5800
Albuguerque, NM 87185-1378

seven
screenfuls.

E-mail: Phone: FAX:

|Marie L. Garcia a

S

(505) 844-7661 | (505) 844-6501

|Olin H. Bray q

S

(505) 844-7658 [(505) 844-6501

The process identified within "Fundamentals of Technology
Roadmapping,” was customized to develop the DOE Robotics &
Intelligent Machines Technology Roadmap.

Undersecretary Moniz testified to the House Science Committee on
September 23, 1998. His testimony highlighted the Robotics and
Intelligent Machines roadmap.

A few key phrases:

"good example of a roadmap”,

"started with a carefully thought through needs document’,

"DOE has the broadest and most demanding needs for robotics",
“we are a leader in defining the future of robotics and intelligent
machines for the country’,

"DOE must push the leading edge in order to meet its mission
requirements.”

D]
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Chapter

8:5 Facilitate Rapid Scrolling

Guideline: Facilitate fast scrolling by highlighting
major items.

are well-designed and clearly placed.
Sources: Bailey, Koyani and Nall, 2000.

Example:
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attention during fast scrolling. /\

Relative Importance:
100068

Strength of Evidence:

12500

Comments: Web pages will move quickly or slowly depending on how users
elect to scroll. Some users click on the arrows at the ends of the scroll bar,
which can be slow but does allow most information to be read during the
scrolling process. Other users drag the scroll box, which tends to be much
faster. When the scroll box is dragged, the information may move too fast on
the screen for users to read prose text, but they can read major headings that

Bold, large text and an accompanying graphic are effectively used to draw the user’s

Search Our Site For:

@

(® Business Plan

[Special Announcements [F=

Wprkg}rgug

{0 IHS NOTICE OF PRIVACY ==BusinassPHm Workgroup
PRACTICES (BPW) is a jointtrihal and IH S
24, Health Insurance team established to write a model

Portability and agency busir nforthe

|Section Highlights

|+ Area Offices
|+ Facility Locator

Accountability Actof 1996 Indian Health Service.
[HIPAA]
{0 Headauarters @ [Chief Clinical |
flestructuring Group [Consultants]™
The organization of the Chief
Clinical Consultants (CCC) of the :
United States Indian Health Service. :

[Current IHS News E

Planning and Evaluation

Funds IHS Research and Evaluation
Projects, coordinates IHS Strat
Clanning, Health Facilities Staffing and

Sion of the IHS

7%, @ Environmental Health -Government Performance and
S i and Engineering - Results Act: Past, current and future
gy . Rockville stytus of the IHS government
Executive Leaders| a - peXormance plan
23 o
- Engineering and construction .
All Current IHS News items - Program development @ Program Statistics
can be viewed in text format, - Engineering management : A source of America eran Alaska
- support Native demographic and patient care
- e Real property management H information
| Key IHS Links | : Sanitation construction and ;

s s (@ Researsh Program

VIrQ enta 23 e e : arein ~ Py o i o

{44, Whatis New On This Site HETE SEhviceEs Oversight of community-oriented
¢ v Acked ) i practice-based research into health
W requently Asked Questions @ Environmental Health H problems of and delivery of care to
{0 FEind An IHS Employee Support Center American Indian and Alaska Native
{0 1S calendar Sponsors training courses on a { people and communities, with major
%0 My IHS Portal wide variety of subjects related to f'ﬂchli on In_i_p‘ ovi 10}t‘hen .hea\th status

egic

es in support of the overall

(T
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See page xxi

of the rating scales

00000

for detailed descriptions

Headings, Titles, and Labels

pean | |

Most users spend a considerable amount of time

scanning rather than reading information on websites. Well-designed
headings help to facilitate both scanning and reading written material.
Designers should strive to use unique and descriptive headings, and to
use as many headings as necessary to enable users to find what they
are looking for—it is usually better to use more rather than fewer
headings. Headings should be used in their appropriate HTML order,

and it is generally a good idea not to skip heading levels.

sjaqe7 pue ‘sapi| ‘sbu

Designers should ensure that each page has a unique and descriptive
page title. When tables are used, designers should make sure that
descriptive row and column headings are included that enable users to
clearly understand the information in the table. It is occasionally

important to highlight certain critical information.

Research-Based Web Design & Usability Guidelines
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9:1 Use Clear Category Labels

Guideline: Ensure that category labels, including
links, clearly reflect the information and items

contained within the category.

Relative Importance:
11,2545

Strength of Evidence:

SBe00

Comments: Category titles must be understood by typical users. Users will
likely have difficulty understanding vague, generalized link labels, but will find
specific, detailed links and descriptors easier to use.

Sources: Evans, 1998; Landesman and Schroeder, 2000; Mahajan and
Shneiderman, 1997; Marshall, Drapeau and DiSciullo, 2001; Nall, Koyani and
Lafond, 2001; Spyridakis, 2000; Zimmerman, et al., 2002.

Example:

These labels are clear and distinct, allowing users to

distinguish paths quickly.

N M National Center for
Complementary and Alternative Medicine

o) l B L e
e i T ———

Contact Us | Site Map | Search H

Py i

Research

e Strategic Plans
e Funding Strate

Complete

¢ Rosea - A
(Extramural)
research projects across the country

e NCCAM at the NIH Clinical Center

(Intramural)
laboratory and patient research in
Bethesda, MD
e Research Centers Program
e NCCAM Grantee Publications Database
e NCCAM Staff Bibliograph
e NIH CRISP Database
federally funded biomedical research
projects
¢ CAM on PubMed @
journal citations

Announcements
e PC SPES Research Funding
e Preclinical Antiviral Testing Program
nominate substances to screen
e Testing CAM Approaches to SARS

WI Home I Health Information l Research ﬂ Training

W ciinical Triats B News & Events [l About NCcAM

Funding Opportunities
e Funding Announcements (PAs, RFAs, RFPs)
e Small Business Research Grants
e Notices in the NIH Guide
e Recently Cleared Concepts

Applying for Research Grants
e Contacting People for Help
e Types of NCCAM Grants (Awards
Mechanisms)
e Instructions
e Forms and Applications
e Deadlines
e Policies
® Review Process

nformation for

¢ "Weres =

Grantees
= Tom NIH

e Supplemental Grants
for individuals reentering a career in science,
individuals with disabilities, and
underrepresented minorities

e NIH Funding Acknowledgement

Requirement

Research-Based Web Design & Usability

See page xxi
for detailed descriptions

Guidelines of the rating scales

9:2 Use Unique and Descriptive Headings

Guideline: Use headings that are unique from one | Relative Importance:

another and conceptually related to the content

they describe.

Comments: Using poor headings (mismatches
between what users were expecting and what

1123545
Strength of Evidence:

12500

they find) is a common problem with websites. Ensure that headings are
descriptive and relate to the content they introduce. If headings are too
similar to one another, users may have to hesitate and re-read to decipher
the difference. Identifying the best headings may require extensive usability

testing and other methods.

Sources: Bailey, Koyani and Nall, 2000; Gerhardt-Powals, 1996; Morkes and

Nielsen, 1998; Williams, 2000.

Example:

These headings are well-designed—they are unique from one

another and descriptive of the information to which they link.

Alphabetical List of all Topics

Air
Acid Rain, Global Warming, Emissions...

Cleanup
Browvnfields, Superfund, Corrective Action...

Compliance & Enforcement
Complaints, Compliance Assistance...

Economics
Cost Benefit Analysis, Grants, Financing...

Ecosystems
Wetland, Watersheds, Endangered Species...

Emergencies
Reporting, Oil Spills, Accidents...

Environmental Management
Smart Growth, Risk Marit, Environmental Indicators...

Human Health
Children's Health, Exposure, Risk Assessment, Healthy School

Industry
Small Business, Permits, Repotting...

International Cooperation
Border Issues, Technical Assistance...

Pesticides
Insecticides, Redistration, Food Safety...

Pollutants/Toxics
Lead, Dioxins, Chemicals, Radiation...

Pollution Prevention
Recycling, Conservation, Energy...

Research
Publications, Laborstories, Models...

Treatment & Control
Treatment Technolodies, Pretreatiment ..

Wastes
Hazardous Wastes, Landfills, Trestment...

Water
Wastewvater, Drinking YWeater, Ground Water ...

Research-Based Web Design & Usability Guidelines
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9:3 Use Descriptive Row and Column Headings 9:4 Use Descriptive Headings Liberally 75

Guideline: Ensure that data tables have clear,
concise, and accurate row and column headings.

Guideline: Use descriptive headings liberally

Relative Importance: _
throughout a website.

12500

Comments: Use row and column headings to Strength of Evidence:
indicate unique cell contents. Users require clear and m
concise table headings in order to make efficient
and effective use of table information. Row and column headings will indicate
to screen readers how data points should be labeled or identified, so the user
can understand the significance of the cell in the overall scheme of the table.

Relative Importance;
12380

Comments: Well-written headings are an important| Strength of Evidence:

tool for helping users scan quickly. Headings m
should conceptually relate to the information or

functions that follow them.

Headings should provide strong cues that orient users and inform them
about page organization and structure. Headings also help classify
information on a page. Each heading should be helpful in finding the desired

Sources: Bransford and Johnson, 1972; Chisholm, Vanderheiden and Jacobs, target.

1999d; Detweiler and Omanson, 1996; Lynch and Horton, 2002; United States

. The ability to scan quickly is particularly important for older adults because
Government, 1998; Wright, 1980.

they tend to stop scanning and start reading more frequently. If headings are
not descriptive or plentiful enough, the user may start reading in places that

N
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Example:  An example of good table heading design. The non-expert user will have do not offer the information they are seeking, thereby slowing them down
no problem understanding these descriptive row and column headers. . ’
unnecessarily.
Conneclicul Business Slarls Index 2002
Sources: Bailey, Koyani and Nall, 2000; Evans, 1998; Flower, Hayes and
Swarts, 1983; Gerhardt-Powals, 1996; Hartley and Trueman, 1983; Ivory and
g‘b::’-l: TEER HTL TARA TATA F12 AT el kil 047 1RAT T18E 1&50 H HearSt! 20027 IVOI’y, Sinha and
= Hearst, 2000; Lorch and Lorch, | * Common Cancers
R L A ui A2 1t 3 eE 14 1k L o 1995; Mayer, Dyck and Cook, » Bladder Cancer
% 1984; Meyer, 1984; Morkes » Breast Cancer
grmﬁ:m 03 487 0423 D oA22 127 73 105 eV S T B and Nielsen, 1998: Morrell, et » Colon Cancer
. i » Endometrial Cancer
YeArte  ygep 4574 G950 8337 11744 13081 15807 17SdB 18636 2MId 093 26 al., 2002; Murphy and Mitchell, R L A
i 1 1986; Nielsen, 1999c¢; Nielsen, * Head and Neck Cancer
[ HEd Ik kY L1400 1024F 1T 14043 18020 1FRHS 19O0EF Q09w 2 1999d; Schultz and Spyridakis, » Leukemia
Chaige 103 437 28 128 d27 13 M7 M7 . i@ 130 128 2002; Spyridakis, 1989;

An example of poor table heading design. The non-expert user will have little idea what
is meant by “R.”, “J.”, and “Pt.” Unless space constraints dictate otherwise, always use

Research-Based Web Design & Usability Guidelines

Spyridakis, 2000; Zimmerman
and Prickett, 2000.

See page xxi
for detailed descriptions
of the rating scales

* Childhood/Pediatric Cancers
» Childhood Cancers Home Page

row and column headers that are descriptive enough to be understood by non-expert Example: * Cancers by Body Location/System
users. * AlDS-Related
* Bone
2002 TERM OPINIONS OF THE COURT Spending time during the design * Brain
process to ensure that the site s Breast
B—' ate | Docket | . Heme _ .(_:I; Pt contains many carefully written » Digestive/Gastrointestinal
[03426] 01-1325 |Brown v. Legal Foundation of Wash Js 5380 | headings and sub-headings will » Endocrine
34|03025| 01-1862 (Woodford v, Garczan T [538h | save usere t]{me i thefy rar;:_d'%’ “ Eve
' - ocate the information for whic =N
33[0325] 01-1269 |Cuwahona Falls v, Bucksvs Communite Hops Foundation 0 (5331 they are searching * Genitourinary
32|030| 01-963 |Hofolk & Westem R Co. v Aars G |58 * Germ Cell
310310} 01-1572 |Cook Counwv United States ex rel Chandler DS 53801 * Gynecologic
PP T e T T e e e * Head and Neck
30[0305| 01-726 |Smithv Doe K |53a0 | e
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9:5 Provide Descriptive Page Titles

Relative Importance:
12500

Strength of Evidence:

12000

Guideline: Put a descriptive, unique, concise, and
meaningfully different title on each Web page.

Comments: Title refers to the text that is in the browser title bar (this is the bar
found at the very top of the browser screen). Titles are used by search engines
to identify pages. If two or more pages have the same title, they cannot be
differentiated by users or the Favorites capability of the browser. If users
bookmark a page, they should not have to edit the title to meet the
characteristics mentioned above.

Remember that some search engines only list the titles in their search results
page. Using concise and meaningful titles on all pages can help orient users as
they browse a page or scan hot lists and history lists for particular URLs. They
can also help others as they compile links to your pages.

To avoid confusing users, make the title that appears in the heading of the
browser consistent with the title in the content area of the pages.

Sources: Evans, 1998; Levine, 1996; Nielsen and Tahir, 2002; Spyridakis, 2000;

Williams, 2000.
Example: These titles are unique, concise, and consistent with the titles
in the content area.
[ @ ExperimentResearch=——————|
<€ = 3 O
Back Forward Stop Refresh Horne: = AutoFill Print Mail
m @ http:/ veww jlab.org/exp_prog/experiments/ \
@Live Home Page @Mtp:f’/www.yahoo,comf @http://www.yahoo.com/ @ Apple Computer @Apple Support @ Apple Store
(] @ Research Highlights=————————
< == = — &
Back Forweard Stop Refresh Home = AutoFill Print Mail Expel'iment Research
@ http:/ /wwew . jlab.org/highlights/ \

@ Live Home

Page @ http:/ Awwwe.yahoo.com/ @ http:/ fvwww yahoo.com/ @ Apple Computer @\pple Support @ Apple Store

o

SILI0AD l

Privacy and Security Notice

Research Highlights

9:6 Highlight Critical Data

Relative Importance:

12500

Guideline: visually distinguish (i.e., highlight) Strength of Evidence:

important page items that require user attention, m
particularly when those items are displayed

infrequently.

Comments: items to highlight might include recently changed data, data
exceeding acceptable limits, or data failing to meet some other defined
criteria. Highlight is used here in its general sense, meaning to emphasize or
make prominent. Highlighting is most effective when used sparingly, i.e.
highlighting just a few items on a page that is otherwise relatively uniform in
appearance.

Sources: Ahlstrom and Longo, 2001; Engel and Granda, 1975; Levine, 1996;
Myers, 1985.

Example: Formatting this text in underline, bold, and red draws

attention to the most pressing deadline and instructions.

Event Status
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Jefferson Lah >

< (R

Back Forward Stop Refresh Home  ©  AutoFill Print

g0 free-Electron Laser Frogram————

Mail

@ http:/ /www jlab.ora/FEL/

AN

@ Live Home Page @ http:/ Awww yahoo.com/ @ http:# Fwowewe yyahoo .com/ @ Apple Computer @\Apple Support @ Apple Store

ql". Privacy and Security Motice

=

| Jeff Lah

| JEIerson >
2 HOME | SEARCH | CONTACT JLAB

Free-Electron Laser Program
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Event Type: Event Id: Event Title: Biddina Opens: Bids Due:
4 f 3 Hawaii & Alaska
/;‘— 205 Tots, 1345 thoms 809 Edtore 1nfo 03/25/2003 ™ 03/27/2003
iy ) Portable Ofc Trailers
/g‘ !1;?:::1 l;l:lms 902 E)Bid Package & Info 02/28/2003 03/28/2003
Mattresses@St Julien
insernes Aacion 908 EMore Info \ 03/31/2003 04/02/2003
X Morfolk & Richrnondf A
ig‘lel;r:‘;;g?'i:gms 210 B More Info 03/31/2003 04/02/2003
?;«fll:g Bﬁiaiz items 812 \ 03/28/2003 04/07/2003
Please confirm that the followiny information is correct.
After you have reviewed your information, click "Edit™
to edit the information you entered or "Submit” to send your request.
YOUR REQUEST WILL NOT BE SENT UNTIL YOU CLICK "SUBMIT".
Edit || Submit
See page xxi

for detailed descriptions

of the rating scales
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9:7 Provide Users with Good Ways to Reduce Options 9:8 Use Headings in the Appropriate HTMU Order

Guiqeline_: Provide users with good ways to reduce | Relative Importance: Guideline: Use headings in the appropriate HTML | Relative Importance:
their available options as efficiently as possible. m order. m
Comments: Users seem willing to reduce their Strength of Evidence: Comments: Using the appropriate HTML heading | Strength of Evidence:
options quickly. Provide all options clearly so that m order helps users get a sense of the hierarchy of m

users can focus first on selecting what they consider information on the page. The appropriate use of

to be the most important option. H1-H3 heading tags also allows users of assistive technologies to understand

the hierarchy of information.

Sources: Bailey, Koyani and Nall, 2000.
Sources: Detweiler and Omanson, 1996; Spool, et al., 1997.
Example: By providing three different options for selecting desired information,

users can select the one most important to them. Example:
/1
Types of Cancer /j = —
What You Need To Know Abgdt™ Cdnder Index | s.Hl“LH'{l BeSt Prxt'ces in H‘Mlng

Information about detectigh, symgtorps, diagnosis, and treatment of many types of c

Extramural Research

Receipt and Review H1 nvestigator-Initiated Applications

* Common Cancers

Bladder Cancer > Lung Cancer

w e
T (1]
= 2
] =
d =
L — =2
— N
fu‘ |
« =
2 ()
= L
I—‘ g
= =
— [
(1 | m
= =
-x} 13
= (72

» Breast Cancer » Melanoma m Communicating about Applications Prior H2Submission
» Colon Cancer » Non-Hodgkins Lymphoma Communication between Profiram Staff and Applicants
» Endometrial Cancer » Qvarian Cancer Communication between PDE and CSR (Use of ARA E4rm)
» Head and Neck Cancer s Prostate Cancer Communication between Applicants and CSR:?
» Leukemia » Rectal Cancer _— .. L . T
_ - m Assigning H2 lications to Review Groups within NIH

Processing Apflications in fhe CSR Division m(Receipt and Referral

* Childhood/Pediatric Cancers Notifying Applicants about Assignment to Sefentific Review Groups
» Childhood Cancers Home Page
¥ m Processing A plicati’ ns Assigned to NCI

L 1 /7
i = . 5 . A =
* Cancers by Body Location/System ‘ resrne o] =] HIMBdramural Best Practices:Receiptand... = 15
* AIDS-Related * Hematologic/Blood Accepting Applic
* Bone » Leukemia nai g-align="top"> =
Changing the St - . . s
s Brain * Lung Andnane @ b>Receipt and iew of Investigator-Initia [
* Breast » Lymphoma Rgplications</b> e wan e e
» Digestive/Gastrointestinal » Musculoskeletal <t'1m9ff:§'1'"l>gage .ed:_glf gld:ha gl‘he:tght— F
» Endocrine » Neurologic <ulacl:Zs;"tight??mumca ing about Applications
%"3 P ) Pregqénc-,fand C?nc‘er {p><a href="#{q">Communication between Program
N Mﬁ * Respiratory/Thoracic <a href="#1b"><br>
* Germ Cell - * Skin L Communication between PDs and CSR {Use of ARf
* Gynecologic * Unknown Primary Communication between Applicants and CSR Sta
» Head and Neck >
<img src="images/red.gif" width="9" height="¢
href="#2">Assigning Applications to Review (||
<ul class="tight"> -
{p><a hr*ef="“2a"'>Pr~ocessing Applications in the[ ]
] [« [2

See page xxi
. . o for detailed descriptions ) . o
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Chapter

- ] 0 10:1 Provide Consistent Clickability Cues

Guideline: Provide sufficient cues to clearly Relative Importance:

. indicate to users that an item is clickable. m
Links

Comments: Users should not be expected to move | Strength of Evidence:

the cursor around a website ('minesweeping’) to m
determine what is clickable. Using the eyes to

Ll“l{lng means that users wlll SElect and CIiCl{ on quickly survey the options is much faster than 'minesweeping.’ Similarly,
relying on mouseovers to designate links can confuse newer users, and slow
all users as they are uncertain about which items are links.

then causes a new page to load. Users continue toward their goal by Be consistent in your use of underlining, bullets, arrows, and other symbols

finding and clicking on subsequent links. such that they always indicate clickability or never suggest clickability. For
example, using images as both links and as decoration slows users as it forces
them to study the image to discern its clickability.

a hypertext link on a starting page (usually the homepage), which

To ensure that links are effectively used, designers should use ) ]
Items that are in the top center of the page, or left and right panels have a

meaningful link labels (making sure that link names are consistent with high probability of being considered links. This is particularly true if the
their targets), provide consistent clickability cues (avoiding misleading linked element looks like a real-world tab or pushbutton.
cues), and designate when links have been clicked. Sources: Bailey, 2000b; Bailey, Koyani and Nall, 2000; Farkas and Farkas,

] ) ) 2000; Lynch and Horton, 2002; Tullis, 2001.
Whenever possible, designers should use text for links rather than

graphics. Text links usually provide much better information about the Example: Despite the non-traditional use of colors,
Chemical Enai - the right-facing arrows are very strong
target than do graphics. emical Engineering clickability cues for users.
N\
. ggg{f’g?éiherpggr [ Health Information D Q&A
* Batteri D A-Z index of NIH health resources«finical trials, health About NIH
¢ M hotlines, MEDLINEplus, drug irformation
« Environment, Safef .
« FuelQells O Grants & Funding Opportunities O Career :
« Nuclepr Technolog cations, grants policy, NIH Guide, Opportunities
o Procdss Chemistry] Search training, research contracts,
Visitor
News & Events Information
ch ist Inthe News, press releases, calendars, radio & video,
emistry med|a.conta.ct?, special reports D Employee Informati
« Carbdn Chemistry O Scientific Resources Dl Informacién en espa
- = | Human Embryonic Stem Cell Registry, Intramural
« Chemjcal DVnamIC reeparch enecial interset arniine lihrarv catalnae [ Search the NIH Web

« Clustgr Studies Group
&\Direcled Enerqy Interaction
« Ydeaw] Element and Separs

. Bgotosynthesis
e« R \iation Chemistry and P

\
A bulleted list of blue, underlined text.
These are very strong clickability cues
for users.
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10:2 Avoid Misleading Cues to Click | Retative Importance:

1253 @

Guideline: Ensure that items that are not clickable do | Strength of Evidence:
not have characteristics that suggest that they are m
clickable.

Comments: Symbols usually must be combined with at least one other cue that

suggests clickability. In one study, users were observed to click on a major

heading with some link characteristics, but the heading was not actually a link.

However, to some users bullets and arrows may suggest clickability, even
when they contain no other clickability cues (underlining, blue coloration,
etc.). This slows users as they debate whether the items are links.

Sources: Bailey, Koyani and Nall, 2000; Evans, 1998; Spool, et al., 1997.

10:3 Use Text for Links Relative Importance:

1253 @

Guideline: Use text links rather than image links. | Strength of Evidence:

_ | 60
Comments: In general, text links are more easily
recognized as clickable. Text links usually download faster, are preferred by
users, and should change colors after being selected. It is usually easier to
convey a link’s destination in text, rather than with the use of an image.

In one study, users showed considerable confusion regarding whether or not
certain images were clickable. This was true even for images that contained
words. Users could not tell if the images were clickable without placing their
cursor over them (’minesweeping’). Requiring users to 'minesweep’ to
determine what is clickable slows them down.

Another benefit to using text links is that users with text-only and

deactivated graphical browsers can see the navigation options.

Example:
NIST Sources: Farkas and Farkas, 2000; Mobrand and Spyridaki ; Ni
National Insitute of . , ; pyridakis, 2002; Nielsen,
s 2000; Spool, et al., 1997.
/.\<.\
UT-BATTELLE )
fucting tye Future ——— - Example:

By Mail:

U.S., Department of

1000 Independence
Washington, DC 205
Metro: Smithsonian

Protecring the Praner

The meaning of

these three imag(ES/
are fairly clear,

Extraoroinaey Toots

Pmm[@ EncrecyAnn Matiee

even if the —— By Phone:
accompanying 1-800-dial-DOE ]
Oak Ridge NRponal Latoratagfs managed by UT-Battele. LLC, for tho U.S. Department of Energy text was not DEOE[E Locator The meanings of
NS present. = these two image

links are not obvious
at first glance.

These items appear clickable, but are not. This design may
confuse users because the items are underlined and are
demonstratively different, and thus attract the users’ attention.

By E-mail:
Conta

This is a good example of misleading the user—blue text and
underlined text placed at the top center of the page, and yet none
of these are clickable. /

6/ US. COASTGUARD Rl

these
graphics are not clickable—if
a user ‘mouses-over’ one of

By Fax:
202-586-4403

For Hearing and /or
Speech Impaired:

Telephone
Cormmunication

WWW Customef Accessibility

US Coast Guard them, they are likely to think
) L that they are all not clickable.
Web Site Accessibility If one graphic is clickable,

access to all services and information through the web for all employees and custome‘ they should all be clickable.

See page xxi
. . S for detailed descriptions ) . o
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n 10:4 Use Meaninaful Link Labels Relative Importance: 10:5 Match Link Names with Their Destination Pages
00600

Guideline: Use link labels and concepts that are Strength of Evidence: Guideline: Make the link text consistent with the | Relative Importance:
meaningful, understandable, and easily m title or headings on the destination (i.e., target) m
differentiated by users rather than designers. page.
Strength of Evidence:

Comments: To avoid user confusion, use link labels that clearly differentiate one Comments: Closely matched links and destination W
link from another. Users should be able to look at each link and learn targets help provide the necessary feedback to
something about the link’s destination. Using terms like “Click Here” can be users that they have reached the intended page.
counterproductive. If users will have to click more than once to get to a specific target
Clear labeling is especially important as users navigate down through the destination, avoid repeating the exact same link wording over and over
available links. The more decisions that users are required to make concerning because users can be confused if the links at each level are identical or even
links, the more opportunities they have to make a wrong decision. very similar. In one study, after users clicked on a link entitled “First Aid,” the

next page had three options. One of them was again titled “First Aid.” The
Sources: Bailey, Koyani and Nall, 2000; Coney and Steehouder, 2000; Evans, two “First Aid” links went to different places. Users tended to click on
1998; Farkas and Farkas, 2000; IEEE; Larson and Czerwinski, 1998; Miller and another option on the second page because they thought that they had
Remington, 2000; Mobrand and Spyridakis, 2002; Nielsen and Tahir, 2002; already reached “First Aid.”

Spool, et al., 1997; Spyridakis, 2000.
Sources: Bailey, Koyani and Nall, 2000; Levine, 1996; Mobrand and

Example: ‘COOL’ refers to an application that allows users to search for all Spyridakis, 2002.
jobs within the Department of Commerce (not just the Census
~ Bureau.) This link Example: - U.S. Environmental Protection Agency
does a poor job in 4 o Browse EPA Topics

Recert Addtions | Cortact Us | Prirt Version ~ Search: BT svanced search
EPA Home > Browse EPA Topics

explaining itself.

EPA News.oom
Brows”: EPA Topics
Law:s, Regulations &

Duckets Alphabetical List of all Topics Industry
Where You Live Small Business, Permits, Reporting...

Opportunities for All U.S. Information Sources | A4

e Acid Rain, Global Warming, Emissions... International Cooperation

‘ ucational Border Issues, Technical Assistance...
& Mid-Career EPA Newsroom Réscarcos Cloanu

Browse EPA Topics About EPA Brownfields, Superfund, Corrective Action... Pesticides

The following list organizes EPA topics into broad categories. A much longer list presents EPA
topics alphabetically.

Professional:
Student, En

Nationwide i ke Comnii & Ent. . Insecticides, Registration, Food Safety...
¥ ompliance niorcemen .
Laws, Regulations & Business Complairts, Compliance Assistance... Pollutants/Toxics
o) ities fo Dockets Opportunities Lead, Dioxins, Chemicals, Radiation...
pRortunities for ¢ % Learn About Cancer Where YouLive o : 5. Envi tal Protecti
previous Federal E| K Recursos en Espa " U.S. Environmental Protection Agency
. ) ) Information Sources EXPLORERS™ - =
NEW EMPLOYEE| Leam about different types of cancer, risk factors, prevention, treatment, G ; g{u% & Recursos en Espanol
B ink / and more. You can also read stories of hope from people whose lives have R DL & , ¢ Contact Us | Erirt Version  Search:
v Pre-Appointmen| y.on tquched by cancer and get the latest news. ESOIICES RN ST E sl
v Benefits Stori FH About EPA
= Tt | i ifi Pgina Principal de
ories o ope Gettmg Specmc P[og[ams estna sgcci{mp Bienvenidos a Recursos en Espaiiol. Aqui encontraran documentos y sitios de la EPA sobre varios
Discover what others have faced, how they have ‘ . 7 T Vida Diaria temas. Hay cinco secciones: Vida Diaria, Vida Profesional, Protegiendo a los Nifies, Emergencias
fouaht. and what they have learned about life and Get information and resources for a specifi Business en el Medio Ambiente, y Otros Recursos en Espafiol. Abajo hay una descripcién de cada seccion.
g h N " y 4 f h his head| Opportunities \Vida Profesional . et . :
love in their experiences with cancer. type of cancer wherever you see this hea PP Vida Diaria. Vida Profesional
U sSers can . Jobs Protegiendo a los Nifios
. . - Familiaficese con las situaciones del medio ambiente y con los  Lea los documentos téenicos, los reportajes, las leyes
. - Emergencias en el . ientit
easily scan this [ Talking About Cancer [p1ease select one ¢) Recursos en Espafiol o Ambierte i i AT S e o e e St
. . — X situaciones que enfrentamos en nuestro vivir diario. informacion para usuarios mas experimentados.
list of headlngs € about your experience to EXPLORQRQJ' Leyesy Tratados en
. | h ] T tsid Espafiol Protegiendo a los Niiios Emergencias en el Medio Ambi
tO f|nd What people who ;re close to ulsiee 1 c VB Otros Recursos en
your inner circle. Izl All About Cancer 4 Espafiol Aumentando el conocimiento sobre posibles amenazas A quién notificar y cémo estar preparado en caso de
H - ., ambientales a los nifios. Encuentre informacién sobre la nueva una emergencia ambiental
interests them. Get answers to all your questions about car Gticina de Proteesion de lo Salud ofanti.
Treatment DeCIs“’n TOOIS Otros Recursos en Espaiiol Leyes y Tratados en Espaiiol
Get a detailed profile of a specific type of cancer [}l Other Information Sources Link text in the left iqati Enlaces hasia ot st en l Red del ntemet en espaol  Enlaoss hasi ofos sos en a Red del Intenet en
. donds s \fe 6n de interé lath I fiol dond it e 6 bre |
to make informed choices about treatment. Browse other Web sites on cancer, books d InK text in the left navigation e e ebionte, o1 o2 (5tadod intermadandie latos o madioambinie
cancer, and related information on our site. panel is identical to the
headings found on the [LEPA P4gina Principal | Explore Otros Temas | Lo Nuevo | C | Buscar ]
Informacién sobre el sitio central de la EPA sobre Internet

destination page.

See page xxi
for detailed descriptions
of the rating scales
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“ 10:6 Ensure that Embedded Links are Descriptive 10:7 Repeat Important Links Relative Importance:
1254 @

Guideline: When using embedded links, the link text | Relative Importance: Guideline: Ensure that important content can be | Strength of Evidence:
should accurately describe the link’s destination. W accessed from more than one link. m
Comments: Users tend to ignore the text that Strength of Evidence: Comments: Establishing more than one way to access the exact same
surrounds each embedded link; therefore do not Wj information can help some users find what they need. When certain
create embedded links that use the surrounding text information is critical to the success of the website, provide more than one
to add clues about the link’s destination. link to the information. Different users may try different ways to find
information depending on their own interpretations of a problem and the
Sources: Bailey, Koyani and Nall, 2000; Bernard and Hull, 2002; Card, et al., layout of a page. Some users find important links easily when they have a
2001; Chi, Pirolli and Pitkow, 2000; Evans, 1998 Farkas and Farkas, 2000; certain label, while others may recognize the link best with an alternative
Mobrand and Spyridakis, 2002; Sawyer and Schroeder, 2000; Spool, et al., name.
1997.
Sources: Bernard, Hull and Drake, 2001; Detweiler and Omanson, 1996;
Example: These embedded links are well designed_because the entire IVOry, S'nha and Heal’st, 2000, IVOry, Slnha and HearSt, 2001, LeVIne, 1996,
organization name is a link, the user does not have to read the Nall, Koyani and Lafond, 2001; Nielsen and Tahir, 2002; Spain, 1999; Spool,
surrounding text to understand the destination of the embedded link. Klee and Schroeder, 2000.

the lnterlligence Community and exercises the powers of the Director when the Director's position is vacant or in the Directors absence

s Example: Multiple links [ Typesof Cancer

The Associate Director of Central Intelligence for Homeland Security, Office of the Director of Central i i
Intelligence, ensures the flow of intelligence in support of homeland defense. The current director &5 Winston P. Wiley. prOVIde l.,lserS with
alternative routes

The Executive Director of the Central Intelligence A for flndln the same

membership five mission centers with duties that en 1 H H g

Dffcer, Seturty, Human Rasources and Grbai o) 111€ Directorate of Intelligence, the analytical bra information.
intelligence analysis on key foreign ssues. The

The Directorate of Intelli . th ical b . .

nkaligancs anaysis on key foreign Eeucs. The oufJ AMi A Miscik.

Jami A, Miscic.

is, and treatmant of many

n-Hodgkins Lymphoma

The Directorate of Science and Technology createq The Dil’e C'tol'ate Of Science and Technolo g.!'r cred If the user misses the “Hours” link

mission. The current director s Donald M. Kerr. A . ; . in the |eft aneL the Stl” have a
mission. The current director 5 Donald M. Kerr. P y .
The Directorate of Operations & responsible for the chance to find the header in the

P avit. content panel.

* Childhood/Pediatric Cancers
* Childhood Cancers Home Pags

The Center forthe Study of Intelligence maintains the Agency's historical materials and promotes the study of intelligence as a

* Cancers by Body Location/System

1 S-Related
Visitor Informat
. . . . s Welcame (o America’s mpsean
In this example, the user must read the surrounding text to gain clues as to the link’s oteoitestinl Dopoma,
. . . ~ g wastrointesting! * Musculoskelata
destination. In many cases, users will not read that text. byerything under the Sy N ic
W cf and Concer
the economy, efficiency, snd effectiveness of the federsl govemment through financisl audits, program reviews and evaluations, snalyses, legal N\ iy { [ Thoracic
opihions, investigations, and other senvices. GAO's activities are designed to ensure the exacutive branch’s accountability to the Congress under !
the Constitution and the govemment’s accountability to the Ametican people. GAQ is dedicated to good govemment through its commitment to the T Sy * Gynec ic
core values of accountability, integrity, and reliability. i 3 & * Head and Meck
i T.:uul'.s- i welcome toXhe Smiths:
; a Institution, thixwarld's | Alphabetical List of Cancers
¥ - M St phabetical
pestigations, and other serices. GAU'S actiyj B rargest museumomple [T T T T T e DD
From the Comptroller General 1 $ HH iy il research organizatign. L EROE ey e SO el IRt e gt R RS L el B R e D) S
David M. Yalker, Comptroller General of the United tion a'nd the gowmment s Wcount&blllty to th q'fg_rf: ,“"‘"r_'l'”q Composed of sivtee - -
Selected Speeches, Wiitings, and Press Statements. (Of accountability, integrity, and reliability. AR muselms and gallarieshas {Members and children under
Press Statement, February 7, 2003 Aes? il well as the National Zoo\the  age 12 are admittad free.
. o Visitor Smithsoman's exhibitions Free public admission is
GAO's Performance and Accountability Report 2002 i I : ) o i
Hiahlights, and relafed mal erels including the Strategic S T T e e o visiors 5 gimpss into - offered on Tuesdays, &-opm).
2002-2007 approptistions, and bid protests, and majorfedersl agencyrules. TS L AT its vast collection numbering
G&O's Bid Protest Docket -Information about current and tGroups over 142 million objects.
GAORepotts Sy . recently closed bid protests. GAO Policyand Procedures Sfisitors with i y ?
Updated daily. "Today's Reports,” Highlights, Special Manual for Guidance to Federsl Agencies Disahilities Wisit the Smithsonian and AL P i Sra G
Collections including Desert Shield and Desert Stonn Reports I you will see why it : P
B E = Fareian AR RN daily, 10am-5:30pm, except
Language .p Y Decembear 25,
Speakers treasured icons of our past,

See page xxi
for detailed descriptions
of the rating scales
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10:8 Designate Used Links

Guideline: Use color changes to indicate to users

when a link has been visited.

Relative Importance:
1,254 @

Strength of Evidence:

12000

Comments: Generally, it is best to use the default text link colors (blue as an
unvisited location/link and purple as a visited location/link). Link colors help
users understand which parts of a website they have visited. In one study,
providing this type of feedback was the only variable found to improve the
user’s speed of finding information. If a user selects one link, and there are
other links to the same target, make sure all links to that target change color.

Sources: Evans, 1998; Nielsen and Tahir, 2002; Nielsen, 1996a; Nielsen, 1999b;
Nielsen, 1999c; Spooal, et al., 1997; Tullis, 2001.

Example:

Opportunities |

* Access America for Seniors

* Government Benefits

* Nonprofit Gateway

* Procurement

* Small Business Opportunities

®* Technology Transfer

* USDA B30 National Scholars Prograr

A poor design choice. Unvisited
links are in green, whereas visited
¢ links are in blue—users expect blue

to denote an unvisited link.

* USDA Debarment and Suspension
Contacts
* .S, State and Local Gateway

Employment:

USDA

Intern Programs

All Federal Government
USDA Teleword Center
Senior Executive Senvigh Candid 3

* * & o 9

L Y

Development Progr

A good design choice—unvisited links
are shown in blue, and visited links
are shown in purple. Note the
conventional use of colors for visited
and unvisited links.

Research-Based Web Design & Usability Guidelines

Schools /IMSOs -- Air Force
Advanced Airlift Tactics Training Center, St Joss
Air Command & Staff College, Maxwell AFB AL
Air Education and Training Command, Randoly
Air Force Institute of Technology, Wright-Patters|
Air University, Maxwell AFB AL

Air War College, Maxwell AFB AL

Altus AFB OK

College for Enlisted Professional Military Educd
Columbus AFB MS

Fairchild AFB WA

Goodfellow AFB TX

Inter-American Air Forces Academy, Lackland A
Joint Special Operations University, Hurlburt Fi¢
Keesler AFB MS

Lackland AFB TX

Little Rock AFB AR

Luke AFB AZ

Randolph AFB TX

School of Aerospace Medicine, Brooks AFB TX
Sheppard AFB TX, IMSO

Squadron Officer School, Maxwell AFB AL
Tyndall AFB FL

Vance AFB OK

Wright-Patterson AFB OH

See page xxi
for detailed descriptions
of the rating scales

10:9 Link to Related Content

Guideline: Provide links to other pages in the
website with related content.

Relative Importance:
1,254 @

Strength of Evidence:

12000

Comments: Users expect designers to know their websites well enough to

provide a full list of options to related content.
Sources: Koyani and Nall, 1999.

Example:

Related Links

Latest Business News

Business Section

Technology Section

Special Report
Military

W ar Spurs Fears of Another Recession [The Washington Fost, 3/28/03)
U.N. Nears Approval of Using Oil to Buy Irag Aid [The Washington Post, 3/2203)

Lawmakers Tell TSA to Reduce Excess of Screeners [The Washington Post, 2/28/03)

Columnist
Washington Post reporter Steve Vogel covers local|
runs every other week.

Full Coverage
More National Security News

Full Mideast Coverage

Additional
Information

U.S. Department of Commerce Wikbsite
Office of The Chief Financial Officer

Other Acquisition Related Sites

FedBiz Opps
FirstGov
Wihere in Federal Contracting?

——Graphic
- Sniper Shootings: [
Interactive map shows
details of victims and
ballistics, (Flash €)

——Recent Stories
- Sniper Case Judge Assails Leaks (The
Washington Post, Apr 19, 2003)
- Moose's Dispute On Book Escalates
(The Washington Post, Apr 18, 2003)
- Sniper Suspect Faces More Disciplinar
Action (Associated Press, Apr 17,
2003)
- Malvo Faces Jail Discipline (The
Washington Post, Apr 17, 2003)
- Moose Asks For Review Of Book Ban
(The Washington Post, &pr 15, 2003)
- More Shootings Coverage

———~Photo Gallery
M Sniper Shootings: The
M reqgion's schools felt
like fortresses as
helicopters flew
overhead and jittery
parents walked their
children to class,

Research-Based Web Design & Usability Guidelines
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“ 10:10 Link to Supportive Information

information.

Guideline: Provide links to supportive information.

Comments: Use links to provide definitions and
descriptions to clarify technical concepts or jargon, so that less knowledgeable
users can successfully use the website. For example, provide links to a

dictionary, glossary definitions,

Relative Importance:
12500

Strength of Evidence:

12000

and sections dedicated to providing more

Sources: Farkas and Farkas, 2000; Levine, 1996; Morrell, et al., 2002;
Zimmerman and Prickett, 2000.

Example:

« Ultrasound: A test that uses sound

appear negative even though.canc

Tests that examine the breasts are used to detect (find) and diagnose breast cancer.

If an abnormality is found, one or all of the following tests may be used:

sound waves are bounced off internal tissues and organs. The echoes are changed int
' The doctor can identify tumors by looking at the sonogram.

+  Mammogram: A spedial x-ray of the breast that may find tumors that are too small tq
mammogram can be perfqrmed with little risk to the fetus. Mammograms in pregnan

waves to create images of areas inside the body.

I i nresent

« Biopsy: The removal of cells, tisss
disease,

Definition Saata——a=0H

Clicking on a
highlighted word
brings up a ‘pop-up’
box which provides
the user with the
definition of the
selected word.

B sonogram (SOM-o-gram):

& computer picture of areas inside the body
created by bouncing high-energy sound waves
fultrasound) off internal tissues or organs. Also
called an ultrasonogram.

Dictionary

AL LI AL L

Print this page

2
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See page xxi
for detailed descriptions
of the rating scales

10:11 Use Appropriate Text Link Lengths

Guideline: Make text links long enough to be
understood, but short enough to minimize
wrapping.

Comments: A single word text link may not give
enough information about the link’s destination.

Relative Importance:
12508

Strength of Evidence:

12500

A link that is several words may be difficult to read quickly, particularly if it
wraps to another line. Generally, it is best if text links do not extend more
than one line. However, one study found that when users scan prose text,
links of nine to ten words elicit better performance than shorter or longer
links. Keep in mind that it is not always possible to control how links will look
to all users because browser settings and screen resolutions can vary.

Sources: Card, et al., 2001; Chi, Pirolli and Pitkow, 2000; Evans, 1998; Levine,
1996; Nielsen and Tahir, 2002; Nielsen, 2000; Sawyer and Schroeder, 2000;

Spool, et al., 1997.

Example:

Text links should not  [Eali el
wrap to a second [kt
line. They should be [t

used to highlight a  ELEEREHE

partlcular WOI’d or Information Sources

+ Hpringtime Tips

+ Comment On 2003 Stategic Plan

ShOrt phrase in a Educational Hesources
Bt FRA

sentence, not an [

entire sentence. [TIETEERIERATE |

Jabs g
Racarass an Espaol . |

‘Awareness Month

TSI

Hocenk Featurcs

fsouree CLC promotes Increased
knawledge of colorectal
cancer and emphasizes the importance of
screening.

i Shonda Schiling and her
4| hustand, Anzona

Schilling, anncanced a
mimw sun safaty

parinership with the
Anzona Depariment

feve: children i the U/E

i //

Whenever possible,

Comprehansiva
Cancer Contral
Legislatian Incidence Data by State

Dwarian Cances Glance

HHS Announces Its First Ever Cancer

| Ihe release of the Lol 5
Uriited | Cancer Statistics: 1999 Incidence
Siates | reporl marks e Dirsl Lirme hal Lhe
Carwier | Crnth for Dilacsse Conteol and

Proctate
Lancar
Shn Cancer

2003 Cancar At A

text links should
only cover one line.

Research-Based Web Design & Usability Guidelines

00000



n 10:12 Indicate Internal vs. External Links 10:13 Use Pointing-and-Clicking

Guideline: Indicate to users when a link will move Relative Importance:
them to a different location on the same page or to m
a new page on a different website.

Guideline: 'Pointing-and-clicking,’ rather than Relative Importance:

‘mousing-over,’ is preferred when selecting menu m
items from a cascading menu structure.

Strength of Evidence:
Comments: One study found that when compared 1.2 5808

with the 'mouseover’ method, the ’point-and-
click’ method takes eighteen percent less time, elicits fewer errors, and is
preferred by users.

Strength of Evidence:
Comments: One study showed that users tend to 12808
assume that links will take them to another page
within the same website. When this assumption is not true, users can become
confused. Designers should try to notify users when they are simply moving
down a page, or leaving the site altogether.

Sources: Chaparro, Minnaert and Phipps, 2000.
Sources: Nall, Koyani and Lafond, 2001; Nielsen and Tahir, 2002; Spool, et al.,

addresses below

1997. Example:
Example:
Research-BasedWeb Design & Usahility Guidelines
Add URL hﬁp://usabili@uidelines ¥ i
Austria Ireland

links to help
users determine
where they are
going. By seeing
.gov and .com
the user is also
alerted to the
type of site they
will visit.

e Provides guidelines forimproving Weh design, navigation, functionality
e Includes findings from Web design and usability literature identified by
the National Cancer Institute and provides references

Weh Design Guidstres: Design in Action
hitp:/iwvww-3.ihmf{comlbm/easy/eou_ext.nsfPublish/572

e Provides guidelines on Web site planning, design, production, and
maintenance
e Offers guidelines on e-commerce

| Baltics
¢ Belgium

- Croatia

Cyprus

= Finland

France

ZEIma ny

Itaky

Hetherlands

Paorugal

Spain

Sweden

Switzatland | 2 French
Other coundnes Garman

Webh PublishingGujde
hﬂp:/lvwvw.iee@eb/developers/swle/

Great Bitain i
bn, including planning,

hance Middle East/Africa

'y Acid Rain Sourcebook
This site is a student's first source book including activities, informati
about acid rain. “Exit disclaimer”

Become an IPM Super Sleuth |EX!Tdisclaimvr)|/~graphic informs user

Created with support from EPA and the National Foundation for IPM | that the link will take

can teach you about Integrated Pest Management using word games thetr)n_to anew
website.

This site relies on users to ‘mouse-over’ the main links
(shown on the bottom of the page) to reveal the sub-menu
links (shown extending to the right in gray). The use of this
‘mouseover’ method is slower than ‘pointing-and-clicking.’

o Best Management Practices for Soil Erosion software
This downloadable program prov——— - -

worldwide, including what cause yoy are exiting the White House Web Server

Clicking an outside link Thank you for visiting our site.
leads to this “interim” page
that warns users of their
imminent transfer to a
non-whitehouse.gov

website. | To corument on this service, send feedback to the Wed Developinent Teain

You will now access http://www.achp.gov/

We hope your visit was informative and enjoyable.

See page xxi
for detailed descriptions
of the rating scales

(2,550
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Chapter

10:14 Clarify Clickable Regions of Images

Guideline: If any part of an image is clickable, Relative Importance:
ensure that the entire image is clickable or that the m
clickable sections are obvious.

Strength of Evidence:
Comments: Users should not be required to use the 1.2 589
mouse pointer to discover clickable areas of images.
For example, in a map of the United States, if individual states are clickable,
sufficient cues should be given to indicate the clickable states.

Sources: Detweiler and Omanson, 1996; Levine, 1996; Lim and Wogalter, 2000.

Example:

Dramagcally e The Official U.S. Time

different colors Please click a fime zone
delineate clickable
regions.

Financial
Indicators

The use of white
space between
clickable regions in
this image map define
the boundaries of
each individual “hot”
area.

Environmental
Indicators

See page xxi

. . o for detailed descriptions
Research-Based Web Design & Usability Guidelines of the rating scales

Text Appearance

There are several issues related to text
characteristics that can help ensure a website communicates effectively
with users:

= Use familiar fonts that are at least 12-points;

—
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=
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q
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« Use black text on plain, high-contrast backgrounds; and
= Use background colors to help users understand the grouping of

related information.

Even though it is important to ensure visual consistency, steps should
be taken to emphasize important text. Commonly used headings
should be formatted consistently, and attention-attracting features,

such as animation, should only be used when appropriate.
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11:1 Use Black Text on Plain, High-Contrast Backgrounds 11:2 Ensure Visual Consistency Relative Importance:
1254 5]

@ Guideline: When users are expected to rapidly read | Relative Importance: Guideline: Ensure visual consistency of website Strength of Evidence:
P and understand prose text, use black text on a plain, m elements within and between Web pages. m
[ high-contrast, non-patterned background.
E Strength of Evidence: Comments: Two studies found that the number of errors made using visually
=] Comments: Black text on a plain background elicited m inconsistent displays is reliably higher than when using visually consistent
(- T} reliably faster reading performance than on a displays. Visual consistency includes the size and spacing of characters; the
| — 1 medium-textured background. When compared to reading light text on a colors used for labels, fonts and backgrounds; and the locations of labels, text
[— 8 dark background, people read black text on a white background up to thirty- and pictures. Earlier studies found that tasks performed on more consistent
(= = two percent faster. In general, the greater the contrast between the text and interfaces resulted in (1) a reduction in task completion times; (2) a reduction in
.lb-é background, the easier the text is to read. errors; (3) an increase in user satisfaction; and (4) a reduction in learning time.
L However, users tend to rapidly overcome some types of inconsistencies. For
e Sources: Boyntoin and Bush, 1956; Bruce and Green, 1990; Cole and Jenkins, example, one study found that the use of different-sized widgets (such as
1984, Evans, 1998; Goldsmith, 1987; Gould, et al., 1987a; Gould, et al., 1987b; pushbuttons, entry fields, or list boxes) does not negatively impact users’
Jenkins and Cole, 1982; Kosslyn, 1994; Muter and Maurutto, 1991; Muter, performance or preferences.
1996; Scharff, Ahumada and Hill, 1999; Snyder, et al., 1990; Spencer, Reynolds
and Coe, 1977a; Spencer, Reynolds and Coe, 1977b; Treisman, 1990; Williams, Sources: Adamson and Wallace, 1997: Adkisson, 2002: Badre, 2002: Card,
2000. Moran and Newell, 1983; Cockburn and Jones, 1996; Eberts and Schneider,
1985; Grudin, 1989; Nielsen, 1999d; Osborn and Elliott, 2002; Ozok and
Example: What Is the Difference Between Usability Engineering and Usability Salvendy, 2000; Parush, Nadir and Shtub, 1998; Schneider and Shiffrin,
Testing? 1977; Schneider, Dumais and Shiffrin, 1984; Tullis, 2001.
Usability engineering is a methodical approach to producing a Web site or any user
imena_l;e. It is‘a prgcticral and systematic way to deliver a prpductthat worl_«s f0[users, . . . .
inclding g 5ihe g requiremente, davaloning and tosing protatpas, svalusing design Example: An example of good visual consistency. Location and size of
alternatives, analyzing usability problems, proposing solutions, and testing a site (or pic’[ures’ title bar7 and font all contribute to visual Consistency_
other interface) with users.
¥ Usability testing is part of the process of usability engineering. Usability testing includes Home | Site Map | A-Z Index | Ask an Energy Expert I
arange of methods for having users try out a site (or other system). In a typical usability e
test, users perform a variety of tasks with a prototype (or other system) while observers il G ¥ 4 3 _‘ir)‘ual Tour
We b Re V! record notes on what each user does and says. Typical tests are conducted with one e W B - e e q?the New
- t a ti twi king together. Testi includ: llecting dat th . . S - < T el x V] =77 o1 V1
on farmly'd pains Users take 0 o tasks, he efrors ey make. when and whers they are confused or Buildings : e ey
frustrated, how fast they do a task, whether they succeed in doing the task, and how =
satisfied they are with the experience. The goal of most usability testing is to uncover any Buildings Buildings Topics TR FaRE
problems that users may encounter so those problems can he fixed. n ¢
o Organizations & 260.Kilowatt Euel Call
EAH 5 ¥ “EEP C u rrent ﬂ n « Links to Related Articles & Resources [Home | Site Map | A-Z Index | Ask an Energy Expert I
DOy lleowvurd el Judl Wl rarcy ) . X 3 : U.S. Departm: B
Usability Engineering for the Web, Keith Instone, World Wide Web Journal, Energy
| e il maahe Lhats nl ks Bt mhr Hiorer http:/imvww.w3j.com/5/s3.instone.html U.S. Federal 4
ared b e of Dhing. Wates behnsd 1pa e . . U.S. State & L Hydrogen
Ard garim By mendh, Fiosdon] Bedy sesad a2 Usability Glossary, Usability First, 0.5, Trade &
ot i sl by s o o g v el e B e o http:/mww.usabilityfirst.com/glossary/glossary.taf U.S. Universit
Research Inst| Hydrogen Hydrogen Topics HydcogeniNews,
Linayuaghl, BEHE 1o be dln: bap ol Bpc ¥ ghans International | Organizatio - amas e o au
Apiis powainp bl Cile, se poeieda g St 4 Top of Page Organizations| & Resources |Home | Site Map | A-2 Index | Ask an Energy Expert I
Irdures pomaim o SARE bsing tha ek 2d 0 3 Discussion G x
- L P
Btk duen Bl netanT Hers o care Baci ke SARE, abich i chad fer o ree i sl mop iviony oped sl Products & Sel U.S. Federal G /rf]{, F2T How it
rin. Ely wirar: wara ol wiomar Hat il B urat sty B S \L d by
5:::::. cukL w;m?mu?;m pl-w-:;\.m b-t:r'\. n:-l-:lll.::.lrb.frr:-ﬂl'.:-\.':c\l L::m:'qlul::::u":u;uwn us.swteerd Wind 9 K h? [l 11 works »
Al Bl Fr s Domes becrs vedy 000 s pondesd H0ESE oo omsal yup ghsaile, u.s. Tr\?de &. N
e, W s pond fo pane e icad - i - - gesse::é;e;?;il,: g’g‘gsg&ggensizations Wind Energy Topics “:i:‘_[‘:ir:::sstatag Helps
: - ; g:gggiazté:iréﬂs U.S. Department of Wind energy uses the energy in the wind for practical ;”—"dL“div% b
Discussion Gro| Energy purposes like generating electricity, charging batteries, roaerian Hind fower.
Newsletters & U.S. Federal Government pumping water, or grinding grain. Large, modern wind March 19, 2003
Products & Ser] U.S. State & Local turbines operate together in wind farms to produce
U.S. Trade & Nonprofit electricity for utilities. Small turbines are used by M Wm .
U.S. Universities and homeowners and remote villages to help meet energy m%ﬁ;fd—é"-
Research Institutes needs. March 19, 2003
g‘::;:igiilils More basic information about wind energy is also + Building Developer and
. . ilahl, Town Buy Large

See page xxi
for detailed descriptions
of the rating scales
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“ 11:3 Format Common Items Consistently
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11:4 Use at Least 12-Point Font

Guideline: Ensure that the format of common items Relative Importance:

is consistent from one page to another. W

Comments: The formatting convention chosen Strength of Evidence:
should be familiar to users. For example, telephone m

numbers should be consistently punctuated (800-
555-1212), and time records might be consistently punctuated with colons
(HH:MM:SS).

Sources: Ahlstrom and Longo, 2001; Engel and Granda, 1975; Mayhew, 1992;
Smith and Mosier, 1986; Tufte, 1983.

Relative Importance:
1254 @

Strength of Evidence:

(12545

Guideline: use at least a 12-point font (e.g.,
typeface) on all Web pages.

Comments: Research has shown that fonts smaller than 12-points elicit slower
reading performance from users. For users over age 65, it may be better to use
at least 14-point fonts. Never use less than 6-point font on a website.

Traditional paper-based font sizes do not translate well to website design. For
instance, Windows Web browsers display type 2 to 3 points larger than the
same font displayed on a Macintosh. User-defined browser settings may
enlarge or shrink designer-defined font sizes. Defining text size using pixels will
result in differently-sized characters depending upon the physical size of the
monitor’s pixels and its set resolution, and presents accessibility issues to those
individuals that must specify large font settings.

Sources: Bailey, 2001; Bernard and Mills, 2000; Bernard, Liao and Mills, 2001a;
Bernard, Liao and Mills, 2001b; Bernard, et al., 2002; Ellis and Kurniawan, 2000;
Galitz, 2002; Tinker, 1963; Tullis, 2001; Tullis, Boynton and Hersh, 1995.

See page xxi
for detailed descriptions

Research-Based Web Design & Usability Guidelines of the rating scales

11:5 Use Familiar Fonts

Relative Importance:

12500

Guideline: Use a familiar font to achieve the best | Strength of Evidence:

possible reading speed.

1,254 5

Comments: Research shows no reliable differences in reading speed or user
preferences for 12-point Times New Roman or Georgia (serif fonts), or Arial,

Helvetica or Verdana (sans serif fonts).

Sources: Bernard and Mills, 2000; Bernard, Liao and Mills, 2001a; Bernard, et
al., 2002; Bernard, et al., 2001; Boyarski, et al., 1998; Evans, 1998; Tullis,

Boynton and Hersh, 1995; Williams, 2000.

W b'u t's Memn!

Search the Site

G500 e ol 200
COSOC Class Sehaduls
COS0E Trarserspl Indo.

Drganicalions

CGROC Readan Cone

COS0L Raslden! AAPS
COS0C Nonrgiden

Rescurces
CARL Library

CAG Tt kasenworsh

¢ L MMnEON Ay thf:i' CEHIET

U TRADDG

m T
4 e Barlp Bind : =
e

Example: Using unfamiliar fonts may slow reading speeds.

Connrandant’s
Welcome -

CALL

A Arneg

Conteat Trade Searoh Contaot
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11:7 Use Attention-Attracting Features when Appropriate

Relative Importance:
12500

Strength of Evidence:

12545

m 11:6 Emphasize Importance

Guideline: Change the font characteristics to
emphasize the importance of a word or short
phrase.

Guideline: Draw attention to specific parts of a Relative Importance:
Web page with the appropriate (but limited) use m )
of moving or animated objects, size differential

between items, images, brightly-colored items,
and varying font characteristics.

Strength of Evidence:

12545

Comments: Use attention-attracting features with caution and only when
they are highly relevant.

Comments: Font characteristics that are different from the surrounding text will
dominate those that are routine. Important font characteristics include
bolding, italics, font style (serif vs. sans serif), font size (larger is better to gain
attention), and case (upper vs. lower). When used well, text style can draw
attention to important words.

Not all features of a website will attract a user’s attention equally. The
The use of differing font characteristics has negative consequences as well— following features are presented in order of the impact they have on users:
reading speed can decrease by almost twenty percent, and thus should be
used sparingly in large blocks of prose. Do not use differing font characteristics
to show emphasis for more than one or two words or a short phrase. Do not
use underlining for emphasis because underlined words on the Web are

generally considered to be links.

« Movement (e.g., animation or ‘reveals’) is the most effective attention-
getting item. Research suggests that people cannot stop themselves
from initially looking at moving items on a page. However, if the
movement is not relevant or useful, it may annoy the user. If movement
continues after attracting attention, it may distract from the information
on the website.

« Larger objects, particularly images, will draw users’ attention before

@
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Sources: Bouma, 1980; Breland and Breland, 1944; DeRouvray and Couper,

2002; Evans, 1998; Faraday, 2000; Foster and Coles, 1977; Lichty, 1989;
Marcus, 1992; Paterson and Tinker, 1940a; Poulton and Brown, 1968; Rehe,
1979; Spool, et al., 1997; Tinker and Paterson, 1928; Tinker, 1955; Tinker, 1963;

Vartabedian, 1971; Williams, 2000.

smaller ones. Users fixate on larger items first, and for longer periods of
time. However, users will tend to skip certain kinds of images that they

believe to be ads or decoration.

« Users look at images for one or two seconds, and then look at the

associated text caption. In many situations,
reading a text caption to understand the
meaning of an image is a last resort. Parts
of images or text that have brighter colors
seem to gain focus first.

Example: Limited use of bolding effectively emphasizes important topic categories.

DoD Sites
DoD on the World Wide Web 224 Comment

The Web 8} CHRLcemiTy |

« Air Force o Guard and Reserve Having some text and graphic items in brighter el 7 :
o Amy « Homeland Secusity colors, and others in darker colors, helps users 2:"&5
+ Budget determine the relative importance of elements. _Mj{j

Dlizion mry

Important attention-attracting font characteristics
can include all uppercase, bolding, italics,
underlining and increased font size.

+ Business Opportunities + Jomt Chiefs of Staff
. Korea
¢ Coast Guar Marine Coips

+ Combined Federal Campaign o Navy
¢ Dear Abby, Operation ¢ Organization of DoD
+ Defend America + Pay

Sources: Campbell and Maglio, 1999; Evans,
1998; Faraday and Sutcliffe, 1997; Faraday, 2000;

. P . . . MOHE RS e
De oy 1nNK Faraday, 2001; Galitz, 2002; Hillstrom and Yantis, P~ ey Sk sy

« FErvionment ST_—_—Igecretm of Defense 1994; Lewis and Walker, 1989; McConkie and S e s

+ Facts and Statistics Zola, 1982; Nygren and Allard, 1996; Treisman, e B

+ Family o Tricare ary Health System) 1988; Williams, 2000. e a— e i———

+ Force Transformation(03/27/2003) « Unified Combatant Commands

UM THE SUENE
oo | | * P S, Mlgpalag o0 Lsg g
- alar Modgers: Lkaa madieal Tias

Example:

- TIME b isg corver o, Sudes o

See page xxi
for detailed descriptions
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Chapter

. |2

Lists

Lists are commonly found on websites. These

may be lists of, for example, people, drugs, theaters, or restaurants.

Each list should be clearly introduced and have a descriptive title. A list
should be formatted so that it can be easily scanned. The order of
items in the list should be done to maximize user performance, which
usually means that the most important items are placed toward the
top of the list. If a numbered list is used, start the numbering at “one,”
not “zero.” Generally only the first letter of the first word is capitalized,

unless a word that is usually capitalized is shown in the list.

Research-Based Web Design & Usability Guidelines

12:1 Order Elements to Maximize User Performance

Guideline: Arrange lists and tasks in an order that
best facilitates efficient and successful user
performance.

Relative Importance;
123546

Strength of Evidence:

Comments: Designers should determine if there is
an order for items that will facilitate use of the

12545

website. If there is, ensure that the site is formatted to support that order,
and that all pages follow the same order. For example, ensure that lists of
items, sets of links, and a series of tabs are in a meaningful order.

Where no obvious order applies, organize lists alphabetically or numerically.
Keep in mind that it is the user’s logic that should prevail rather than the
designer’s logic.

Sources: Bransford and Johnson, 1972; Detweiler and Omanson, 1996; Engel
and Granda, 1975; Evans, 1998; Flower, Hayes and Swarts, 1983; Halgren
and Cooke, 1993; Morkes and Nielsen, 1998; Nygren and Allard, 1996; Ozok
and Salvendy, 2000; Redish, Felker and Rose, 1981; Smith and Mosier, 1986;

Spyridakis, 2000.

Example: Ordering list by region
= and then Fd
Region/Country alphabetically by
{ country allows Ltr
INorth America users to rapidly ) y
(Canada find desired v Choose your country {'Go
. . USA.
Mexico information. Afghanistan
[United States Albania
Ifm f r Algeria

[Other osto _you / American Samoa
Total users will be R
l looking for the Angola

same item, then Anguilla
Central & South America . z
| : place it at the Antigua
lArgentina top of your list. Argentina
[Bolivia Armenia
[Brazil o
[Chile This list should be ordered to read
iColombia down columns, not across rows.
['Co—staﬁRE'aii Alabama Alaska Arizona Arkansas
[Cuba | california Colorado Connecticut Delawars
{B'Jrﬁﬁzmg’;aam District of Columbia Fl'oruila Ge9rg|a Hawaii
[ET—— Idaho lllinois Indiana lowa
EEEM MMMMMMMMMMMMM Kansas Kentucky Louisiana Maine
[EI Salvador | Maryland Massachusetts Michigan Minnesof
Guatemala Mississippi Missouri Montana Nebrask
[Honduras | Nevada New Hampshire New Jersey New Mex

New York North Carolina North Dakota Ohio
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12:2 Display Related Items in Lists Relative Importance:
123530

Guideline: Display a series of related items in a Strength of Evidence:
vertical list rather than as continuous text. m

Comments: A well-organized list format tends to facilitate rapid and accurate
scanning. One study indicated that users scan vertical lists more rapidly than
horizontal lists. Scanning a horizontal list takes users twenty percent longer
than scanning a vertical list.

Sources: Mayhew, 1992; Nygren and Allard, 1996; Smith and Mosier, 1986;
Tullis, 1984; Wright, 1977.

Example:

The Office of Data makes available for download
* Annual Production Statistics

« Monthly Production Statistics

» Weekly Production Statistics and

» Quarterly Consumption Projections.

Bulleted lists are easier to scan and understand.

The Office of Data makes available for download
Annual Production Statistics, Monthly Production
Statistics, Weekly Production Statistics, and
Quarterly Consumption Projections.

Horizontal lists are more difficult to scan and understand.

See page xxi
for detailed descriptions
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12:3 Introduce Each List

Guideline: Provide an introductory heading
(i.e., word or phrase) at the top of each list. m

Relative Importance:
11254 @

Strength of Evidence:

Comments: Providing a descriptive heading allows users to readily understand
the reason for having a list of items, and how the items relate to each other.
The heading helps to inform users how items are categorized, or any
prevailing principle or theme. Users are able to use lists better when they

include headings.

Sources: Bransford and Johnson, 1972; Bransford and Johnson, 1973;
Detweiler and Omanson, 1996; Engel and Granda, 1975; Levine, 1996;

Redish, 1993; Smith and Goodman, 1984; Smith and Mosier, 1986.

Example:

business opportunities
core values

employment

fbiin brief

field offices

headquarers & programes

legats

(PRESS ROOM

congressional statements
fbi chats

tbithis week

field news

gotcha

press releases

¢ LIBRARY & REFERENCE

freedom of information act

publications
uniform crime reports

(ABOUT US

¢ Marketplace

2123

® Live - = Pentagon briefing on Irag war
= Bloody street battles fought near Baghdad

= Purported Saddam message calk for jihad
= U.S.: No proof of attack on 'human shields'

= Rumsfeld war plan criticized on battlefield
= Basra civilians say pressured by Baath parhy
= Jordan foils two alleged lragiterror plots
= Hong Kong to move SARS victims to camps]
= PayPal accused of violating Patriot Act

* Markets: S&P S00 4 1.49% - Nasdaq 4

News - Photos - Sports - Stocks - W

= Save money at Delll

>-'”: Free CD-RW or DVD up
AL select Dell PCs, Expirey

. - Details here
RS ©

= Sephora J'Adore miniwith purchase

= 1-800-Flowers - Get 20 Tulips free, when yo
Tulips - $29.99

= New Burberry at Neiman Marcus - Check ouy|
styles

Shopping - Gifts - Computers - Flower|

( Entertainment

= 50 Cent & Eminem Performance

1 Preview the forthcoming 50 |
The New Breed, with Patien{
performed live with Eminem,

= Y! Sports Fantasy Baseball - Sign up now|
| 7 /il |
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m 12:4 Format Lists to Ease Scanning Relative Importance: 12:5 Start Numbered Items at One | retative Importance:
12354 @ 12354 @

Guideline: Make lists easy to scan and understand. | Strength of Evidence: Guideline: When items are numbered, start the Strength of Evidence:
m numbering sequence at “one” rather than “zero.” m

Comments: The use of meaningful labels, effective

background colors, borders, and white spaces allow users to identify a set of Comments: Do not start the numbering with a “zero.” When counting,

items as a discrete list. people start with “one,” not “zero.”

Sources: Chaparro and Bernard, 2001; Detweiler and Omanson, 1996; Levine, Sources: Engel and Granda, 1975; Smith and Mosier, 1986.

1996; Nielsen and Tahir, 2002; Nygren and Allard, 1996; Spyridakis, 2000;
Treisman, 1982.

12:6 Place Important Items at Top of the List
Example:

These websites use background colors and EDUCATION T - . .
thin white lines between information groups M : Guideline: Place a list's most important items at Relative Importance:

i

to make these lists easy to scan. ! the top. m
:
|

For Teachers
ks PN s : Comments: Experienced users usually look first at | Strength of Evidence:
: o LN the top item in a menu or list, and almost always | EREREIEY )
. _Il_rarq_i f'ﬁf'kan c_ﬁ_ﬂl_flﬂe; mou E':" ﬁ'ﬁﬂ R look at one of the top three items before looking
+ WAR in IRAD: In Depth P:“'Gm:m g i f at those farther down the list. Research indicates that users tend to stop
Mews in 43 languages %]t scanning a list as soon as t_hey see somethlng relevant_, thus illustrating the
: i reason to place important items at the beginning of lists.
RESEARCH
Audig Sources: Byrne, Anderson, et al., 1999; Carroll, 1990; Evans, 1998; Faraday,
« England fit for Turkes [l ol 2001; Isakson and Spyridakis, 1999; Lewenstein, et al., 2000; Nielsen, 19964;
e Welzh rugby resches accord|  Collections i Nielsen, 1999b; Nielsen, 1999c; Spyridakis, 2000.
# England takes cash hit Library !
Aish Links g : T e . « "
Fublc Programs Muimedia Acchive ' Example_ On fwstgov.gov_, the T_oplcs _d_rop-down Ils_t presents the Tc_)p Requests
B i : in the first positions of the list, and then continues
Mol Bt byl m alphabetically by topic. This _tactic can save users time
»TV » RADIO R R it Wbl | Top Requests: | when searching for popular items or topics.
« BBC TV schedules + Launch Radio B :
« Digital TV # 1¥tra, 6 Music
v 4-Z 0T BBC » Asian Network REMEMBRANCE Passports Mr ~] Mr ~]
programme websitas o Radio 1/2f3/4] M i Gov. Cc'm-trraCt'S I ............................................... I
J e-Services i HH -
i Terrorism
Cays of Remembrance 2003 I Locate Local mrs H :1 H
Holocaust Remembrance Doy 2003-13 i s HR
» WORLD SERVICE Organizing a Femembrance Day Miss Hajah
Sursivors Registry | — — _ _ Dr H aji
W Live News Mow: Real | Windows Medis This extensive list of titles contains || Hayy Hajim @
e Arabic + Hindi o Lirduy the most commonly used titles at ||mMonsieur Her Highness
o Chinesze o Buzsian e Others.., the top of the list and also in their ||, Her Majesty
« Englizh « Spanish alphabetically-correct position || g, Herr
MNews in 43 languages (-3 )5 18 further down the list. This avoids the ||_ High Chief
need for users to scroll through AVM ﬂ His Highness v
titles such as “His Highness.”

See page xxi

. . o for detailed descriptions . . o
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m 12:7 Capitalize First Letter of First Word in Lists

and radio button labels.

Guideline: Capitalize the first letter of only the first | Relative Importance:
word of a list item, a list box item, check box labels, m

Comments: Only the first letter of the first word
should be capitalized unless the item contains

Strength of Evidence:

00

another word that normally would be capitalized.

Sources: Bailey, 1996; Fowler, 1998; Marcus, Smilonich and Thompson, 1995;

Microsoft, 1992.

Example:

Services
ail services
gadline service

gxt alerts and PDA

Events & offers

- Write topical haiku
win Penguin Classics

Information
Co ntact us

Research-Based Web Design & Usability Guidelines

National Institute of

Standards and Techn
...working with industry to c

About NIST

General information

Bydaget, planning, and economic analyg
NIBT conferences

NIBT visitor info/directions

NIST contacts/staff directory

A-[Z subjectindex

Programs

NIST Laboratories: provide measuremen
standards for U.S. industry.

Visit the Laboratories' web sites:
Buijlding and fire research

0

Baldrige National Quality Program: prom
recognizes organizational performance ey

See page xxi
for detailed descriptions
of the rating scales

12:8 Use Appropriate List Style
10000

Guideline: Use bullet lists to present items of equal| Strength of Evidence:
status or value, and numbered lists if a particular m
order to the items is warranted.

Relative Importance: m
—

17¢)
i
»

Comments: Bullet lists work best when the items do not contain an inherent
sequence, order, or rank. Numbered lists assign each item in the list an
ascending number, making the numerical order readily apparent. Numbered
lists are especially important when giving instructions.

Sources: Coney and Steehouder, 2000; Detweiler and Omanson, 1996; Lorch
and Chen, 1986; Narveson, 2001; Spyridakis, 2000.

Example:

Use bullets if your list items Agencies

are of equal value, or if they [ A-Z Index
have no discernable order. [EEEEIETEIRSTETTH [

= State, Local & Tribal
® |nternational
Contact Government

o . = g-Mail
Top 10 Gaining Queries =S
February 2003 = |n-Person
1. = More
2 valentmps day Reference
News Releases
3. valentinstag Federal Forms
4. carnaval Laws & Regulations
5. michael jackson Questions About
Government?
6. american idol More
7. great white

8. americas cup
9. world cup cricket
10. lana clarkson

Using numbered lists is appropriate when items are
in a proscribed order, such as this list of “Top 10”
queries.
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13:1 Distinguish Required and Optional Data Entry Fields n

Guideline: Distinguish clearly and consistently Relative Importance:
. between required and optional data entry fields. m |
Screen-based Controls (Widgets)

Comments: Users should be able to easily Strength of Evidence:
determine which data entry fields are required and m
which are optional. Many websites are currently

||'| order to interact with d wEhSite, users using an asterisk in front of the label for required fields. Other sites are
usually require the use of screen-based controls (sometimes known as adding the word “required” near the label. One study found that bolded
. , . Lo text is preferred when compared to the use of chevrons (>>>), checkmarks,
widgets’). Besides the pervasive link, commonly used screen-based

; ) or color to indicate required fields.
controls include pushbuttons, radio buttons, check boxes, drop-down

Screen-based Controls (Widgets)
(s13DpIM) S104)u0?) paseq-uaalas

lists and entry fields. Designers should ensure that they use familiar Sources: Bailey, 1996; Fowler, 1998; Morrell, et al., 2002; Tullis and Pons,

widgets in a conventional or commonly-used manner. 1997.

When pushbuttons are used, ensure that they look like pushbuttons and Example:

that they are clearly labeled. In some cases, the pushbuttons will need to _ .

be prioritized to facilitate their proper use. (required) First name: | :ige&sbljiﬁé

_ (required) Last name: | data entry field

Radio buttons are used to select from among two or more mutually- Company/Organization: | names with

exclusive selections. Check boxes should be used to make binary (required) Mailing Address: | “(required)” are

choices, e.g., ‘yes’ or ‘no’. Drop-down lists are generally used to select } te";’fzgil%“'ar and

one item from among many. To speed_ user performance, show defgult (equired) Gty [ state] methods of

values when appropriate, and do not limit the number of viewable list zZipcode| distinguishing

box options. (equied)Country: | between
(required) Phone(area cade+number).[ optional and

Entry fields are used when filling-out forms and entering text into search FAX (area code+number):[ ;C:;J;rﬁgk??a

boxes. Designers should try to minimize the amount of information (required) E-mail: '

entered by users. Each entry field should be clearly and consistently Comments:

labeled, with the labels placed close to the entry fields. Designers should =

also clearly distinguish between “required” and “optional” data entry A field with an asterisk (*) before it is a required field.

fields, and attempt to minimize the use of the Shift key. prefix: [

* First Name: |
* Last Name: |

To facilitate fast entry of information, designers should automatically
place the cursor in the first data entry field, provide labels for each field

(e.g., pounds, miles, etc.), and provide auto-tabbing functionality. In * Address:

order to increase accuracy of data entry, partition long data items into *City: |

smaller units, enable the software to automatically detect errors, and do *State: |

not require case-sensitive data entries. Showing users their data entries *Zip: |

can increase accuracy. For experienced users, the fastest possible entry of *Email Address: [
information will come from allowing users to use entry fields instead of *Phone Number: [

selecting from list boxes.

Research-Based Web Design & Usability Guidelines Research-Based Web Design & Usability Guidelines




n 13:2 Detect Errors Automatically

Relative Importance:
1,254 5]

Strength of Evidence:
12500

Comments: Do not expect users to make correct entries. Anticipate possible
user errors and allocate responsibility to the computer to identify these
mistakes and suggest corrections. For example, if a date is entered as
“February 31,” the computer should generate an error message asking for a
revised entry. Some user entries may not need checking, or may not be

Guideline: Use the computer to detect errors made
by users.

13:3 Minimize User Data Entry

Relative Importance:

1,254 5]

Guideline: Do not require users to enter the same | Strength of Evidence:

information more than once. m

Comments: Requiring re-entry of data imposes an additional task on users,
and increases the possibility of entry errors. When entries made by users on
one page are required on another page, the computer should retrieve the
original entries, rather than requiring re-entry of the same information. In
general, require users to make as few entries as possible.

amenable to computer checking.
Sources: Czaja and Sharit, 1997; Smith and Mosier, 1986; Zimmerman, et al.,
Sources: Bailey, 1983; Pew and Rollins, 1975; Smith and Mosier, 1986. 2002.

Clicking this button will prompt the server to copy
information from the “Billing Address” column to
the “Shipping Address” column, thus eliminating
the need for users to re-input the data (if it is the

same). \

Example: Example:

using numerals or, to select a date from a calendar, click the

<me check your date. Type all dates Month/Day/Year >
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alendar button. Step 1 of 4
Depa DD/YY SHIPFING ADDRESS
-
* E-rnail: — ((Copy from Billing ) (Clear
2/31/2004 I | 12:00n00n 4| S — R —
d;) * First Name: # Firet Narmar l—
. X * Last Name: I # Last Name: r.—___________.
Returning: (MM/DD/YY company: —
’ Company:
-~
[3/5/2004 =M [12:00n00n 4| * address: r  addvess —
Address2: Address2: l—
* City: I * Cit l__________.
(N
Advanced Search Preferences Language Took Search Tips * State & Zip: * :
- O & )8 ( @@ Google Search * Phone: | — * Phone: —
" * Country: "
Including US USA B Country:
t::ri:o:‘?egs [ ] i:rst‘li:::‘regsus [ UsA ﬂ
Web Images Groups Directo News Foreign Postal [———————- .
i i Code: Foreign Postal I——
Searched the web for smitthsonian. Results 1 - 3 of Code:
Try Google Answers to get help from expert researchers. Foreign Province/ |_
Territory: LEby %
Existing Yahoo! users
Did you meai’ smithsonian Enter your ID and passward to sign in
P . . . Yahoo! ID:]
Un sport amerindien qui devient le sport national du Canada - [ Translate this page ) This website

P azswmord: !

Remember my 1D on this computer

Mode: Standard | Secure

... Pour en savoir plus, American Indian Lacrosse : Little Brother of War de
Thomas Vennum Jr. (Smitthsonian Institution Press, 1994, 360 p.).
v histoireqe.comfdossiermotsifevrie @/ crosse html - Bk - Cached - Similar pages

minimizes user
data entry by
remembering IDs.

Gift Museum Shop Smithsonian Discounted Diamonds Earings

... muuseum mseum smothsonian smithsonina museeum sbop sohp shp smitsonian muweum smitheonian

smithsknian musemu smit hsonian smitthsonian smithxenian smithzonian .

v, engagement-diamond.comd gift-museumshop-smithsonian_ dbmuntvd diamonds-earings.html- 17k - Cached - Simila|

Did you mean to search fo smithsonian

Slgn-in help Password lookup

See page xxi
for detailed descriptions
of the rating scales
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m 13:4 Label Data Entry Fields Clearly
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Guideline: Display an associated label for each data
entry field to help users understand what entries are
desired.

Relative Importance:

1.2.54 5]

Strength of Evidence:
123508

Comments: Employ descriptive labels that clearly, concisely and unambiguously
define the required entry. Make labels distinct enough so that readers do not
confuse them with the data entries themselves. This can be done by bolding
the labels or providing other visual cues such as an asterisk.

Do not create new jargon when labeling data entry fields. Use common terms
(e.g., male, female) rather than arbitrary labels (e.g., Group 1, Group 2). If the
meaning of a proposed label is in doubt, conduct usability testing with an

appropriate sample of qualified users.

Sources: Pew and Rollins, 1975; Smith and Mosier, 1986.

Example:
Date Flag Needed by:
A good design—
Prefix; Each data entry
field has an
Firstname: associated
l descriptive label.
Lastname:

Flag flown for:

Address:

City:
I
State:

=
Zipcode:

Home Phone:
Business Phone:
Fax:

E-mail Address:

I

Research-Based Web Design & Usability Guidelines

See page xxi
for detailed descriptions
of the rating scales

A

13:5 Put Labels Close to Data Entry Fields

Guideline: Ensure that labels are close enough to
their associated data entry fields so that users will
recognize the label as describing the data entry
field.

Comments: All labels and related information

should be close to the data entry field to enable users to easily relate the

label and entries required.

Sources: Engel and Granda, 1975; Evans, 1998; Galitz, 2002; Smith and

Mosier, 1986.

Relative Importance:

1.2.54.5]

Strength of Evidence:

12800

TEETH]S E

Example:

Placing labels

— Contact Information
* First Name

‘Enter First Name

very close to
*Last Name

the data entry

IEnter Last Name
*Address:

fields allows
users to rapidly

relate the label |Enter Street

and the *City *State *2ip Code
required entries. [Enter City L % Enter Zip
Phone Number
lEnter Phone

*Email Address

1
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—

lEnter your Email
Email Format:

PN

* 1. Establishment Name: |
NOTE: In order for OS

information about the vforksite is necessary.

Placing labels
away from

to fully process your complaint, complete and accurate the data entry

field slows

* 2. Site Street:

\

users’ entry
rates.

* 3, Site City:

* 4, Site State

elect A State B

* 5. Site ZIP Code:

—

6. Mailing Address

(if different):

A

7. Management Officiaj:

8. Telephone Number:

9. Type of Business:

Research-Based Web Design & Usability Guidelines




m 13:6 Label Pushbuttons Clearly Relative Importance: 13:7 Label Data Entry Fields Consistently
123548

Guideline: Ensure that a pushbutton’s label clearly | Strength of Evidence: Guideline: Ensure that data entry labels are worded | Relative Importance:

indicates its action. m consistently, so that the same data item is given M
o o

the same label if it appears on different pages.

Comments: The label of a pushbutton should clearly indicate the action that Strength of Evidence:

will be applied when the pushbutton is clicked. Common pushbutton labels Comments: If possible, employ consistent labeling m

include “Update,” “Go,” “Submit,” “Cancel,” “Enter,” “Home,” “Next,” conventions. For example, do not use single

“Previous.” words or phrases for some labels and short sentences for others, or use verbs

for some and nouns for others.

Sources: Bailey, 1996; Fowler, 1998; Marcus, Smilonich and Thompson, 1995.
Sources: Evans, 1998; Mahajan and Shneiderman, 1997; Smith and Mosier, 1986.

Example: ® Web O Directory © Photos

Effective use of | (SearchD 13:8 Allow Users to See Their Entered Data

short phrases i

leaves no doubt | €23 Yellow Pages & White Pages & Classifieds

Screen-based Controls (Widgets)
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in the user's mind Guideline: Create data entry fields that are large | galative Importance:
as to what will happen when enough to show all of the entered data without 1235488 )
the pushbutton is clicked. scrolling. o
Enter your search information: Strength of Evidence:
Comments: Users should be able to see their 12588
Company name: | entire entry at one time. There always will be
or CIK: I————— o reval Indr far) some users who V\'II||. enter more data than can be seen without scrolling;
My Horoscope edit] —| X o _ (Central Index Key) however, try to minimize the need to scroll or move the cursor to see all the
Get vour dailv horoscone! or File Number: | data for that field. If there is a character limit for a particular field, state that
Ignter You?Bi thday pe: or State: | (two-letter sbbrevistion) near the entry field.
and/or SIC: | ;
(MM DD YYYY) @E;igig%ﬁ”g:;:{ Sources: Bailey, 1996; Czaja and Sharit, 1997; Fowler, 1998.
. Find Companies
@ w HOI OSCO?EJ> d‘, = j> Exﬂmple: Please select crne of the following feedback categories: (reguired)

( FirstGov website comments $

Text box expands vertically so that
a user can see even very-long E-rnail Address: (regdired orly if yvou wodd like 3 resporse)

entries without having to scroll |usabilityguy@scrolling_is_ok.com

horizontally. | Feedback Message: (required)
Search by Business Ertity Name: <{Find Business Entity >> [ Iind the new layout much
improved ...
OR - However, there are still some
prohlems that you might want to .
. . . address. First off, your use of
Search by Registered Agent Name: {Find Agent > [> Data entry fields should be wide | [fonts (and an apparent needto ||
enough so that the user can see -
their entire entry without scrolling. | (Submit Feedback]
* 1. Establishment Name™ ;lute's Communication Technologies Branch|
See page xxi

. . . . for detailed descriptions ) . . .
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m 13:9 Display Default Values Relative Importance:
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1,254 @

Guideline: Display default values whenever a likely | Strength of Evidence:

default choice can be defined. m

Comments: When likely default values can be defined, offer those values to
speed data entry. The initial or default item could be the most frequently
selected item or the last item selected by that user. In general, do not use the
default position to display a heading or label for that widget.

Sources: Ahlstrom and Longo, 2001; Bailey, 1996; Fowler, 1998; Marcus,
Smilonich and Thompson, 1995; Smith and Mosier, 1986.

Example: Title Item Quantity pU[ut Delete?
rice
2002 IRS Tax CD-ROM. IRS2002PUB17964*CD @ $22.00 I~

SubTotal:  $22.00

| clearBasket |

The National Park Service
Reservation Center

You may select a Park from the drop down list or simply click on the appropriate spot
on the map.

([ Acadia National Park ) ]
Select Park

Flaassa rawia all s ages an [ W provided balowe 1f & Impona You read and understamd this
information prior to complating wour resenation.

Orce you have resd sl the carﬁpgruund infarmation, =&leck your equipment byp= and desired
arrival date using the appropriate drop down lists, Click on the CHECK AWAILABILITY button to
continua,

LOOP A (2003)
ASSATEACGUE STATE PARK

Eﬂumem Type: @c T"D & I
I

| CheckinDate:| | 01-May-2003 3

|

See page xxi
) . ) ) for detailed descriptions
Research-Based Web Design & Usability Guidelines of the rating scales
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13:10 Use a Minimum of Two Radio Buttons

Guideline: Never use one radio button alone. Relative Importance:

Comments: Use at least two radio buttons 12540

together. If users can choose not to activate any of | Strength of Evidence:
the radio button choices, provide a choice labeled m
“None.”

Sources: Bailey, 1996; Fowler, 1998; Marcus, Smilonich and Thompson, 1995.

13:11 Use Radio Buttons for Mutually Exclusive Selections

Guideline: Provide radio buttons when users need | pelatiye Importance:
to choose one response from a list of mutually m
exclusive options. o
Strength of Evidence:
Comments: Radio buttons should be used when 123548
there is a need to select from among mutually
exclusive items. Users should be able to click on the button or its text label to
make their selection. Assign one of the radio button choices as the default
when appropriate. One study reported that for making mutually exclusive
selections, radio buttons elicit reliably better performance than drop-down
lists. Radio buttons are also preferred over both open lists and drop-down
lists.

Sources: Bailey, 1983; Bailey, 1996; Fowler, 1998; Galitz, 2002; Johnsgard, et
al., 1995; Marcus, Smilonich and Thompson, 1995; Tullis and Kodimer, 1992.

Example: ¥When you use the U.S. Department of Education’s (ED
(Please check only one)
If a user must be
constrained to | & Student
selecting one item in a @) Teacher
list, employ radio (D Education administrator or manager
buttons rather than O parent or family member
check boxes. O Researcher or analyst
Q Palicy maker or legislator
O Librarian
O writer or reporter
Q other {please specify) |

Research-Based Web Design & Usability Guidelines
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m 13:12 Use Check Boxes to Enable Multiple Selections 13:13 Use Familiar Widgets Relative Importance:
12588

TEETH]S E

Guideline: Use a check box control to allow users to | Relative Importance: Guideline: Use widgets that are familiar to your | strength of Evidence:
select one or more items from a list of possible m users and employ them in their commonly used m
choices. manner.

Strength of Evidence:
Comments: Each check box should be able to be 1.2589 Comments: Do not assume that all users are familiar with all available
selected independently of all other check boxes. widgets. Unfamiliar widgets will slow some users, and cause others to not
One study showed that for making multiple selections from a list of non- use the widget because they do not know how to make it work properly. For
mutually exclusive items, check boxes elicit the fastest performance and are instance, one study showed that some users, particularly older users, do not
preferred over all other widgets. Users should be able to click on either the know how to use a drop-down list box.

box or the text label. In choosing widgets, designers typically consider such issues as the amount

of available screen “real estate,” reducing the number of user clicks, and

Sources: Bailey, 1996; Fowler, 1998; Galitz, 2002; Johnsgard, et al., 1995; whether the user will be choosing one from among many items, or several
Marcus, Smilonich and Thompson, 1995. items at once. Usability test the performance and acceptability of widgets to
ensure they do not confuse or slow users.
Example:  Check boxes are most Media Type: & pyp
appropriately used in these Sources: Bailey, Koyani and Nall, 2000; Nall, Koyani and Lafond, 2001.
examples because users may O cpo-RoM 1
wish to order more than one O co-rom 2 Example: The circled widget is used in an unconventional manner. Users might
product or select more than M CD-ROM 3 expect this widget to be a text entry box. However, when a user
one file format—convention places their cursor in
dictates that check boxes be O co-rRom 4 AT

the entry area, it

invokes the linked text

in the box at left from

which the user must

| select the car type. A

drop-down box would
ol b(_a a more suitable

DEM BFPM Wldget-

used when more than one @ CD-ROM 5 Piaase choasa 3 car e, dafails willdisalsy

item in a list may be selected. ) )
O smm high density tar tape
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Total cost of selections: § —
We want to provide information in for| ue

us understand how you prefer to use Information and in what formats.

a. Short documents

How do you prefer to use short documents? (Please check all that apply)
View/read online |
Download to view offline sofh il Product Rate Code: [T

U bownload to print Syllables:

O bownload to edit or manipulate WEiE Polpzyllabic Wards 7 100
What file format(s) do you prefer? (Please check ail that appiy) i wWords: 22.63

4 Hypertext markup language {.html)
[ plain ASCII text (.txt)
[0 adobe acrobat (.pdf)
(| Compressed file (.zip)
ID Other (please specify)

Sentences 7 100 Words:
5.11

. 'Words / Senlence:
Users do not expect radio | [Sentences: 7 19 58

buttons to be used in this '

manner. __

Reefer bo User Guade [andfor Blank entnes reflect coun

Readide File] for how to prnt calculabions and formulas
this data at a later lime Appled or chosen for Disg

See page xxi
for detailed descriptions
of the rating scales
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m 13:14 Use a Single Data Entry Method | retative importance: 13:15 Partition Long Data Items Relative Importance:
12586 12588

Guideline: Design data entry transactions so that Strength of Evidence: Guideline: Partition long data items into shorter | Strength of Evidence:

users can stay with one entry method as long as m sections for both data entry and data display. m

possible. o o
Comments: Partitioning long data items can aid users in detecting entry

Comments: Do not have users shift back and forth between data entry errors, and can reduce erroneous entries. For example, it is easier to enter

methods. Requiring users to make numerous shifts from keyboard to mouse to and verify a ten digit telephone number when entered as three groups,

keyboard can substantially slow their entry speed. NNN-NNN-NNNN. Similarly, ZIP+4 codes and social security numbers are
best partitioned.

Sources: Czaja and Sharit, 1997; Engel and Granda, 1975; Foley and Wallace,

1974; Smith and Mosier, 1986. Sources: Mayhew, 1992; Smith and Mosier, 1986.

Example: In this example, data entry methods are used consistently so that users do Example: The “Phone Number” entry field is partitioned correctly. However, the

“ZIP+4” field should be broken out into two fields (one 5 digits long,

not have to shift back and forth between mouse entry and keyboard entry. 2
and one 4 digits long, separated by a hyphen).

Quick Flight Search  [Click here for advanced szarch and booking)

tdiz comier of Lubar Chrpanmsten. Beportr (D4-1, L1 1RA-5 A8, snd Consitioh cneShters) vos B Idemal © opoar of sap oo o wvadshis 3o tha
& h ] : ehe Bur Tnr Serer pEpie vk il Fre e o chow &, hilll frts sra twvil heh ek in woes unth b meperrie
Thiz service is currently availabls fr-:-m[ Australia i Iini Eglan & lu:.nll,-. [BAF g P ERE i T o T ST A 3 =

Creparture Airport Departure Date

[ K <]

Arrival Airport Raturn Date Lact BMama:

¢]
s Lzl :)
Mumber of Passengers @ e

b Bratatey of Brroilie Lab i Ch gogpissioe J
[aded far axthrzg moparie: ASkkien a Shan | Yk cegenitsion Ry
cwic ] od dpn Fls Huanhier Decignatinn Kame |7 : _ﬂ"w

R0, cic), e Tieel M oo (Clacagy
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This design forces users to switch between keyboard entry and mouse entry
methods, and will slow the user’s data entry task.
AN .

ol dimlc.
Street Numbey HH Direction Street Name Street Type TamA MR L r_
801 w Jefferson ST
Need zuw Huoohe

St Sl doss

""" v [ v ] l Help?

Submit Reset ¥ Inlsee nepmramalinre: Tedng Uve foon (Pt S ol ®

£ [RREE rrinevl & rover Frevn

See page xxi

) . L for detailed descriptions ) o o
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m 13:16 Do Not Make User-Entered Codes Case Sensitive
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Guideline: Treat upper- and lowercase letters as

: _ Relative Importance:
equivalent when users are entering codes.

12500

Comments: Do not make user-entered codes case Strength of Evidence:
sensitive unless there is a valid reason for doing so m
(such as increased security of passwords). If

required, clearly inform users if they must enter codes in a case specific
manner. When retaining data entered by users, show the data as it was
entered by the user.

Sources: Ahistrom and Longo, 2001; Smith and Mosier, 1986.

13:17 Place Cursor in First Data Entry Field

Guideline: Place (automatically) a blinking cursor at

Relative Importance:

13:18 Provide Auto-tabbing Functionality

Guideline: Provide auto-tabbing functionality for
frequent users with advanced Web interaction skills.

Comments: Auto-tabbing can significantly reduce
data entry times for frequent users by not

requiring them to manually tab from field to field.

Relative Importance:

125800

Strength of Evidence:

12500

Sources: Ahistrom and Longo, 2001; Pew and Rollins, 1975; Smith and

Mosier, 1986.

13:19 Label Units of Measurement

Guideline: When using data entry fields, specify
the desired measurement units with the field

labels rather than requiring users to enter them.

Relative Importance:

125800

Strength of Evidence:

12500

the beginning of the first data entry field when a 12588

data entry form is displayed on a page. ~
Strength of Evidence:

Comments: Users should not be required to move 12000

the mouse pointer to the first data entry field and

click on the mouse button to activate the field. Designers should consider,

however, that programming this automatic cursor placement might negatively

impact the performance of screen reader software.

Sources: Ahistrom and Longo, 2001; Smith and Mosier, 1986.

Example:

These two websites
automatically place the cursor
in the first data entry field.

AN

“FIRSTGOV.zov'

The U.S. Government's Official Web Portal §

About Us Help Site Mz
Search Federal/State

FirstSowv Home

L Federal @ state @ pon  MINITANY Ca
Existing Yaho'o! users B
Erter your 1D and pa&sword to sign in
‘(ahm!l'll) (] 2 @
SR
Password: |
i Remember my ID on this computer
Mode; Standard | Secure
See page xxi

for detailed descriptions

Research-Based Web Design & Usability Guidelines of the rating scales

Comments: Designers should include units such as minutes, ounces, or
centimeters, etc. as part of the data entry field label. This will reduce the
number of keystrokes required of users (speeding the data entry process),
and reduce the chance of errors.

Sources: Pew and Rollins, 1975; Smith and Mosier, 1986.

Example:

International Calculator

TEETH]S E

(s136p1Mm) sj0.3u0) paseq-

1. To which country are you mailing?

\Height [ feet

[ Selecta Country

r__inche

[ca

Tip: Typing the first letter of the country you wantwmjormpoe
first country that starts with that letter.

2. How much does it weigh?

(Pounds: [o Ounces: i1 >

Research-Based Web Design & Usability Guidelines
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m 13:20 Ensure that Double-Clicking Will Not Cause Problems 13:22 Use Open Lists to Select One from Many

Guideline: Ensure that double-clicking on a link will | Relative Importance: Guideline: Use open lists rather than drop-down | Relative Importance:
not cause undesirable or confusing results. m (pull-down) lists to select one from many. m
Comments: Many users double-click on a link when | Strength of Evidence: Comments: Generally, the more items users can | Strength of Evidence:
only one click is needed. Developers cannot stop Mj see in a list (without scrolling), the faster their m
users from double-clicking, but they should try to responses will be, and the fewer omission errors

reduce the negative consequences of this behavior. Usability testing has they will make. Ideally, users should be able to see all available items
indicated that if users start with quick double-clicks, they tend to continue to without scrolling.

do this for most of the test. Sometimes, when both clicks are detected by the

! . : ; When compared with drop-down lists, open lists tend to elicit faster
computer, the first click selects one link and the second click selects a second

performance primarily because drop-down lists require an extra click to
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link, causing unexpected (i.e., puzzling) results. open. However, if a list is extremely long, a drop-down list may be better.
_ . The available research does not indicate the upper number limit of items
Sources: Bailey, Koyani and Nall, 2000; Fakun and Greenough, 2002. that should be displayed in a list.
it I : : Sources: Bailey, 1996; Fowler, 1998; Marcus, Smilonich and Thompson, 1995.
13:21 Do Not Limit Uiewable List Box Options Yy, 29901 F OO ! pson,
Example: In this example, the designers opted to use a drop-down list
idalina- . . to conserve screen real estate. This is a trade-off, however, as
SUIt(iI:rl]ISIIg; Wgsi?bresmg open lists, show as many Relative Importance: Ry a drop-down
g g ' 128868 f...,g.the f&é n list will slow
_ _ _ _ _ . éi Ve users when
Comments: Scrolling to find an item in a list box Strength of Evidence: ] compared
can take extra time. In one study, an open list that m About the Surgeon General Special Topics with an
showed only three (of five) options was used. To see About the Office [Smallpox # ~][Ge]| open list.
the hidden two items, users had to scroll. The need to scroll was not obvious | = i'n-” ed
s . . Erransm -
to users who were not familiar with list boxes, and slowed down those that Being Healthy Breastieading
did know to scroll. Cl'nldrc_’!'n"; Mental Health
Publications Hepatitis B
HIVAIDS »
Sources: Bailey, Koyani and Nall, 2000; Zimmerman, et al., 2002. News and Public Affairs ::;g;:lt"l_"'::ﬁ:w Cops
ental Health Services
Example- . Contact Us Mental Retardation
- Federal B tar, Waheme GO C1EE35) /B - -
_ _ F aderal Fegitar, Vakome B1 (1E6) Osteoporosis/Bone Health
This open list :::i:ﬂ::: :EE: .::E::: :j Hﬁg Privacy Policy | Freedom of Information Act | Accessibility | Disclaimer
shows as many || ¢ cderai Register, Wehme 54 (1000 h;
i i Foderal Register, Wobknme S5 [2000] ] ATy
options as possible || 204 eral Reqister, Weksme 56 (2001) = .ﬁ} A ﬁ% A Y v 7
given the amount || Federal Regter, Yekeme 67 2002) = < . g FIRSTGOV
H | Fedaral Regktar, Wekams 88 Z002) 2 L L —
of available screen | \:—Tﬁ.gr\gom:g‘ﬁlerr l:-:nqul Dueklons \""» —_—
real estate. | SA0 Repars
ey . 2003 ite suggestines vo: S WSt osopks s 2o
covemmant] What's New Last wpdated: Janvary 01, 2003 Site SEmes IO To

[4]¢]

f“‘“‘-"""‘*;ﬂ" Mark Goldman Named NIAAA Associate Director [<]|
el Guide for Health Practitioners s

. NIAAA Joh Announcements
Despite plenty of screen real College Drinking Prevention Web Site
estate, only four of the six
items in this list box are Site Map| Accessibility Privacy Statement

visible. Publications f

See page xxi
. - S for detailed descriptions ) - o
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m 13:23 Prioritize Pushbuttons
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Relative Importance:
1280800

Guideline: Use location and highlighting to prioritize | Strength of Evidence:

pushbuttons. m

Comments: If one pushbutton in a group of pushbuttons is used more
frequently than the others, put that button in the first position. Also make the
most frequently used button the default action, i.e., that which is activated
when users press the Enter key.

Sources: Bailey, 1996; Fowler, 1998; Marcus, Smilonich and Thompson, 1995.

Example:

The “Search” button is placed in the first position.
N\

d Y In the Spirit of
! AN Thomas Jefferson,
¥ A i service of

The Lilrary of Congress

b

n the Internet

Congress Now: House Floor This Week | Honse Floor Mo | e

Search Bill Text 108ih Congress (2003-2004):
Bill Heber | WondPhrase |

Quick Linkes: Howse | Hoase Clerk | Howse Directory | Semate | Zenate Divectoay | GPO

CONGRESSTONAL COMMITTEE
i LRCISENTN REcoRD INFORMATION
About THOWAS Bill Summany & This Congress by Date Committes Reports

Status 104th - 108th

THOMAS FAS 33rd - 103th Text Search
Corgress & legsiative | 101st - 105th House Committees
,a, ill Te:
Averies 10t - 108 Index Homepades

1041 - 106th
How Corgross Makes E&%ﬂ%ﬁ Senate Committees
Laws: - Roll Call Motes Homepsges
Hoge | Serate 10M =t - 108t

See page xxi

for detailed descriptions
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A

13:24 Minimize Use of the Shift I{ey Relative Importance:
10000

Strength of Evidence:
123548

Guideline: Design data entry transactions to
minimize use of the Shift key.

Comments: If possible, designers should not require users to enter characters
that require the use the Shift key. Using the Shift key imposes a demand for
extra user attention and time. For example, the designer can include symbols
such as the dollar or percent sign near data entry fields rather than requiring
users to enter those characters. Designers also can treat upper- and
lowercases as equivalent when entered by users.

Sources: Card, Moran and Newell, 1980b; John, 1996; Smith and Mosier, 1986.

13:25 Use Data Entry Fields to Speed Performance

Gu_ideline: Require users to enter information Relative Importance:
using data entry fields (instead of selecting from m

list boxes) if you are designing to speed human - o
performance. Strength of Evidence:

Comments: At least two studies have compared

the effectiveness of text entry versus selection (list boxes) for entering dates
and making airline reservations. Both studies found text entry methods were
faster and preferred over all other methods. However, use of text entry fields
tends to elicit more errors.

Sources: Bailey, 1996; Czaja and Sharit, 1997; Fowler, 1998; Gould, et al.,
1988; Gould, et al., 1989; Greene, et al., 1988; Greene, et al., 1992; Marcus,

Smilonich and Thompson, 1995; Tullis and Kodimer, 1992.

Example: Enter Field Name

*First Name: | I
T _ GoFind |

*pddress: |
: If users’entries cannot be easily defined or
sCity: | constrained (for example, their street address
@ ) or a particular search term), use entry fields.
o] — However, if entries can be defined and errors
@En STATES omuzm@ reduced (state or country of residence) use
*Phare 12 list boxes. Be aware that alternating between

Phone 2:
Faa
EBaapar:

resil Address: |

these two entry methods will slow the user.

Research-Based Web Design & Usability Guidelines
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Graphics, Images, and Multimedia

Graphics are used on many, if not most, Web

pages. When used appropriately, graphics can facilitate learning. An
important image to show on most pages of a site is the organization’s
logo. When used appropriately, images, animation, video and audio can
add tremendous value to a website. When animation is used
appropriately, it is a good idea to introduce the animation before it

begins.

Many images require a large number of bytes that can take a long time
to download, especially at slower connection speeds. When images must
be used, designers should ensure that the graphics do not substantially
slow page download times. Thumbnail versions of larger images allow

users to preview images without having to download them.

Sometimes it is necessary to label images to help users understand them.
Usability testing should be used to help ensure that website images
convey the intended message. In many cases, the actual data should be
included with charts and graphs to facilitate fast and accurate

understanding.

It is usually not a good idea to use images as the entire background of a
page. Complex background images tend to slow down page loading,

and can interfere with reading the foreground text.

Experienced users tend to ignore graphics that they consider to be
advertising. Designers should ensure that they do not create images that
look like banner ads. Also, they should be careful about placing images in

locations that are generally used for advertisements.

Research-Based Web Design & Usability Guidelines

14:2 Include Logos

e
pLiNg, .S DE]
< &

WHAT’'S NEW OH m i

Research-Based Web Design & Usability Guidelines

14:1 Use Uideo, Animation, and Audio Meaningfully

Guideline: Use video, animation, and audio only | pelative Importance:

when they help to convey, or are supportive of, M
the website’s message or other content. ~

Strength of Evidence:
Comments: Multimedia elements (such as video, 1254 5)
animation, and audio) can easily capture the

attention of users; therefore, it is important to have clear and useful reasons
for using multimedia to avoid unnecessarily distracting users. Some
multimedia elements may take a long time to download, so it is important
that they be worth the wait.

Used productively, multimedia can add great value to a site’s content and
help direct users’ attention to the most important information and in the
order that it is most useful.

Sources: Campbell and Maglio, 1999; Chen and Yu, 2000; Faraday and Sutcliffe,

1997; Faraday, 2000; Faraday, 2001; Harrison, 1995; Nielsen, 2000; Park and
Hannafin, 1993; Reeves and Rickenberg, 2000; Spinillo and Dyson, 2000/2001;
Sundar, Edgar and Mayer, 2000.

Relative Importance:

1,254 @

Strength of Evidence:
123548

Guideline: Place your organization’s logo in a
consistent place on every page.

Comments: Users are frequently unaware when they click through to a
different website. Having a logo on each page provides a frame of reference
throughout a website so that users can easily confirm that they have not left

the site. Ideally, the logo should be in the same location on each page; many

designers place the logo in the top left corner.

Sources: Adkisson, 2002; Farkas and Farkas, 2000; Marchionini, 1995; Nall,
Koyani and Lafond, 2001; Nielsen, 1999d; Omanson, Cline and Nordhielm,
2001; Omanson, et al., 1998; Osborn and Elliott, 2002; Spooal, et al., 1997.

Example:
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14:3 Limit Large Images Above the Fold | retative importance:
12354 @

Guideline: Do not fill the entire first screenful with | Strength of Evidence:
one image if there are screensful of text information m
below the fold.

Comments: Large graphics that cover most of the screen at the top of the page
suggest to users that there is no more information below the graphic. In one
study, because a graphic filled the screen, some users did not use the scrollbar
to scroll down to more content. In fact, some users did not even suspect that
more information might be located below the fold.

Sources: Bailey, Koyani and Nall, 2000; Chen and Yu, 2000; Golovchinsky and
Chignell, 1993; Nielsen and Tahir, 2002.

Example: As the scroll bar shows, there are several additional screenfuls of
information below this large navigation graphic—users may not look at the
scroll bar, however, and thus may miss that information.

(L b Hommee Pt (5 B e e o ) It e pgbnecnard (5 App ke Compater - (5 vl Suppoect 150 Apple-Erture 7

.
l‘é'-‘. Bt S o e g S e grradhvim

. B o

Graphics, Images, and Multimed

ll !
- Ihe Library of Congrass
2
=
J? Places e fve Mes!
-
= Ciilliess e
g and Towns A
-1
X
o CilEervatiog
i and Eovirnoumenl
=
a
3
E
=3
—
Dilacor
Al Disi s Lindn
______ ¢ £ T i3 RPN ]
ccarch by Keyword | Boowee by Greo hie Loscaition Index | Subject des | Crentor Dndey | Tiile Index e}
ﬂ brtarret cens e

See page xxi
for detailed descriptions
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00000

14:4 Limit the Use of Images

Relative Importance:

12580

Guideline: Use images only when they are critical | Strength of Evidence:

to the success of a website. m

Comments: Ensure that a website’s graphics add value and increase the clarity
of the information on the site. Certain graphics can make some websites
much more interesting for users, and users may be willing to wait a few
extra seconds for them to load. Users tend to be most frustrated if they wait
several seconds for a graphic to download, and then find that the image
does not add any value. Some decorative graphics are acceptable when they
do not distract the user.

Sources: Badre, 2002; Evans, 1998; Nielsen, 1997e; Nielsen, 1999b; Nielsen,
2000; Spool, et al., 1997; Wen and Beaton, 1996; Williams, 2000.

Examp[e: The placement of this image disrupts the left justification of the
other page elements and it is visually distracting, drawing the user’s
attention from the site’s content.

I UWacwme Woorkuny st ALE Buwaarch Planmmg Alul AL AL Muw

Welcome to the Federal Office of
Child Support Enforcement Home

a &
Wlars Maw

i
Duasdlnna?

Facts & Dascripflons Visw baslc progr it QOFF1CE OF THE COMMISSIDRER

& Handhonds and Fart Shests

T Coeandd oo Dol Vi

Wiew tereml newslelers and snnource
i .

torms, Beporis £ OSher Hesources
ACIESS KOMS, MO, PUSICIaons, a6

Malicy Documents

bk

This image is
unrelated to the -
accompanying
content.

Flestiz: 0O Prnjptciva] Chungees I The Rt oo OF The: D praslisned D Pl Sl
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14:5 Label Clickable Images Relative Importance: 14:6 Ensure that Images Do lot Slow Downloads
12580

Guideline: Ensure that all clickable images are either | Strength of Evidence: Guideline: Take steps to ensure that images on Relative Importance:
—— labeled or readily understood by typical users. m the website do not slow page download times m

unnecessarily.

Comments: Occasional or infrequent users may not use an image enough to Strength of Evidence:

understand or remember its meaning. Ensure that images and their associated Comments: User frustration increases as the length m

text are close together so that users can integrate and effectively use them of time spent interacting with a system increases.

together. Additionally, alt text should accompany every clickable image. Users tolerate less delay if they believe the task should be easy for the
computer. One study reported that users rated latencies of up to five seconds

Sources: Booher, 1975; Evans, 1998; Hackman and Tinker, 1957; Spool, et al., 1997; as “good.” Delays over ten seconds were rated as “poor.” Users rate pages

Tinker and Paterson, 1931; Vaughan, 1998; Williams, 2000. with long delays as being less interesting and more difficult to scan.

To speed download times, use several small images rather than a single large

Example: e image on a page; use interlacing or progressive images; and use several of
""‘*"*;’“"f“"‘“'-'“-‘-’ the same images. Designers should also minimize the number of different
Map Collections: 1500-2003 colors used in an image and put HEIGHT and WIDTH pixel dimension tags in

an image reference. To achieve faster response time for users with dial-up
modems, limit page size to less than 30,000 bytes.

Sources: Bouch, Kuchinsky and Bhatti, 2000; Farkas and Farkas, 2000;
Marchionini, 1995; Martin and Corl, 1986; Nielsen, 1996a; Nielsen, 19974;
Nielsen, 1999c; Nielsen, 2000; Perfetti and Landesman, 2001a; Ramsay, Barbesi
and Preece, 1998; Sears, Jacko and Borella, 1997; Selvidge, Chaparro and
Bender, 2001; Shneiderman, 1984; Tullis, 2001.
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14:7 Use Thumbnail Images to Preview Larger Images

Places i Dhe News!

Map Collections: 1500-2003 Gmglelmg: When viewing full-size images is not Relative Importance:
critical, first provide a thumbnail of the image. m

et The addition Comments: By providing thumbnails of larger Strength of Evidence:
of labels is images, users can decide whether they want to m
- essential for a wait for the full image to load. By using
Miiary Battls user to thumbnails, those who do not need or want to see the full image are not
) o e understand slowed down by large image downloads. Link the thumbnail image to the
the clickable full-size copy.
image links.
S A Sources: Levine, 1996; Nielsen and Tahir, 2002.
i Example:

Clirk om the sumber abowe the image #e see the data pafe. For an enlarged JFEG image, click on the thembnail phote.

123

G amnd WMop Division. Library of 24

12330 12328

i % ==

i

See page xxi
. . o for detailed descriptions ) o o
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14:8 Graphics Should Not Look Like Banner Ads 14:9 Use Simple Background Images | retative importance:
12580

e President’s Council an Physical Filness "|a'|d 5|.|ﬁ'L-.

-:*""'_ A U S. Department of the Interior
Indian Arts and Crafts Board

Wlission and Acti
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Guideline: Do not make important images look like | Relatiye Importance: Guideline: Use background images sparingly and | Strength of Evidence: =
—— banner advertisements or gratuitous decorations. m make sure they are simple, especially if they are m —
] used behind text. (=]
- Comments: In a recent study, a graphic developed | Strength of Evidence: =
_E to inform users about access to live help was not m Comments: Background images can make it difficult for users to read E
] clicked because many users thought it was an foreground text. A single, large, complex background image (including a ™
— advertisement. Even though the graphic was larger than most other graphics picture) can substantially slow page download rates. If background images ‘V)
E on the page, some users missed the item completely because the graphic must be employed, use small, simple images with “tiling,” and/or keep the —
looked too much like a decoration or a banner advertisement. image resolution as low as possible. E
g =3
% Sources: Ahmadi, 2000; Badre, 2002; Bayles, 2002; Benway, 1998; Ellis and Sources: Boyntoin and Bush, 1956; Cole and Jenkins, 1984; Detweiler and =
Kurniawan, 2000. Omanson, 1996; Hackman and Tinker, 1957; Jenkins and Cole, 1982; Levine, a
U? 1996; Levy, et al., 1996; Spencer, Reynolds and Coe, 1977a; Spencer, -
= Example:  This graphic, which contains three major, linked headers, looks like a Reynolds and Coe, 1977Db; Tinker and Paterson, 1931; Tinker, 1963. =7}
&) banner advertisement. Consequently, users may skip over this design —
= element, thus missing the headers. Example: Complex graphics can obscure text, making it very difficult (— N
— VA for users to read the site’s content.
i : — |
73 E
— =
= =
% ®
— —
() =7
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14:10 Include Actual Data with Data Graphics 14:11 Display Monitoring Information Graphically

Guideline: Include actual data values with graphical | Relative Importance: Guideline: Use a graphic format to display data Relative Importance: =
—— displays of data when precise reading of the data is m when users must monitor changing data. m —
L required. o)
- Strength of Evidence: Comments: Whenever possible, the computer Strength of Evidence: g
_E Comments: Adjacent numeric annotation might be m should handle data monitoring and should call m E
T added to the ends of displayed bars on a bar graph, abnormalities to the users’ attention. When that is ™
4 play grap
— or to mark the points of a plotted curve. Some displays may require complete not possible, and a user must monitor data changes, graphic displays will ‘V)
E data annotation while others may require annotation only for selected data make it easier for users to detect critical changes and/or values outside the —
elements. normal range. E
L — =Y}
% Sources: Pagulayan and Stoffregen, 2000; Powers, et al., 1961; Smith and Sources: Hanson, et al., 1981; Kosslyn, 1994; Powers, et al., 1961; Smith and %
- Mosier, 1986; Spool, et al., 1997; Tufte, 1983. Mosier, 1986; Tullis, 1981. N
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m 14:12 Introduce Animation Relative Importance: 14:13 Ensure Website Images Convey Intended Messages n
12000

Guideline: Provide an introductory explanation for | strength of Evidence: Guideline: Ensure that website images convey the | Relatjve Importance:
—— animation prior to it being viewed. W intended message to users, not just to designers. m

Comments: Providing an explanation of animation before it begins will help Comments: Users and designers tend to differ in | Strength of Evidence:

users better integrate the animation and associated content. In other words, what they think is appropriate to convey a W

briefly explain to users what they are about to see before they see it. Also, message. When attempting to select the best

allow animation to be user-controlled. The user should be able to pause, stop, graphic from a set of graphics, users tend to select those that most other

replay, or ignore animation or other multimedia elements. users would have selected (i.e., those that look familiar), while most

developers favor graphics that look more artistic.

Sources: Evans, 1998; Faraday and Sutcliffe, 1999.
Sources: Ahmadi, 2000; Evans, 1998; Nielsen and Tahir, 2002; Spool, et al.,

Example; Each video clip is accompanied by text that explains to the user what they 1997.
are about to view. In addition, this website allows the user to control when
to start the video clip. /\ Example'

A I

A Life Unfolds Insidge fthe Womb

One study found (TR RIEE G0 T W
that seventy-five ’
percent of users are
able to find
information on the

During the first 26 weglks ofi\pregnancy, when the mother may
only be beginning to #ppeanto others to be pregnant, the
sperm and egg cells have developed into a recognizable human
fetus that can hear ¥he sounyd of its mother's voice. Watch the

videos below to follpw the astonishing process of development. “lite” site shown on
the right, whereas

only seventeen e

ercent could fin e, Inlo F| emernen | 1
?he Seameo d |'|Hll:|'$t:-u Exritement ) T
information on the TS
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M.D., dESCFEhES
chcrrna-u:ugra;:rh;r
watch the video animation.

At Four Weeks
At four weeks from gestation, the\human
embryo could easily be mistaken fyr that of
another animal, but its bond with its
mother is already complex, and begoming
more so with each passing day. Watch the
video animation.

1"]'l"+"Ep f".TrlJmP e g

are DRl AR S M.E.ﬁu-.z{' [ EE = R

¢ Bty

At Five Weeks

Barely more than a month old, the
embryo’s heart is beating and, as in a
perfectly timed orchestral composition, the
other organs develop in turn. Watch the
video animation.

W PLATING

See page xxi
. . . . for detailed descriptions ) o . .
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n 14:14 Use Images to Facilitate Learning | retative importance:

Graphics, Images, and Multimed

Guideline: To facilitate learning, use images rather
than text whenever possible.

10000
Strength of Evidence:

1,254 5

Comments: The superiority of pictures over text in a learning situation appears
to be strong. For example, pictures of common objects are recognized and
recalled better than their textual names. Exceptions seem to occur when the
items are conceptually very similar (e.g., all animals or tools), or when items
are presented so quickly that learners cannot create verbal labels.

Sources: Golovchinsky and Chignell, 1993; Krull and Watson, 2002; Levy, et al.,
1996; Lieberman and Culpepper, 1965; Nelson, Reed and Walling, 1976; Paivio
and Csapo, 1969; Paivio, Rogers and Smythe, 1968; Rodden, et al., 2001,

Williams, 1993.
Example:
[ How to busld a paper JET model
R 7 Ba Ak =) B
T
# - - s
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s s “ A /s
— - :_.'_{;"::—F"'_ﬂ_ T —
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‘ PRECIPITATICON he eenter, bat $ont 3. Fold & the penicd

(= end az showm.

13, Fold sides under
2. Fhp wwer, rheﬂw!imlds thee

These pictures and
illustrations facilitate faster
learning of key concepts.
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See page xxi
for detailed descriptions
of the rating scales

14:15 Emulate Real-World Objects

Relative Importance:
100060
Strength of Evidence:

12548 @

Comments: Images (e.g., pushbuttons and navigation tabs) are likely to be
considered as links when they are designed to emulate their real-world
analogues. If a designer cannot make such images emulate real-world
objects, the image may require at least one additional clickability cue, such
as a descriptive label (like “Home” or “Next”) or placement on the page. A
text label can help inform users about a link’s destination, but in one study
some users missed this type of image link, even those that contained words,
because the words were not underlined.

Guideline: Use images that look like real-world
items when appropriate.

Sources: Ahmadi, 2000; Bailey, 2000b; Galitz, 2002; Nolan, 1989.

Example:

These control items are
designed to look like real-world
items. The buttons below, for
example, look like the buttons
you might find on an Automated
Teller Machine. The control item
image to the right controls video
on a website, and thus is
designed to look like a control
on a VCR or DVD player.
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Condition Centers } Message Boards } Free Newsletters! )

CLICK HERE TO ENTER
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Writing Web Content

Writing Web Content

”Vigorous writing is concise. A sentence should contain no unnecessary
words, a paragraph no unnecessary sentences, for the same reason that a
drawing should have no unnecessary lines and a machine no unnecessary

parts.” — William Strunk Jr., in Elements of Style

Content is the most important part of a website.

Content is the most important part of a website. If the content does
not provide the information needed by users, the website will provide

little value no matter how easy it is to use the site.

When preparing prose content for a website, use familiar words and
avoid the use of jargon. If acronyms and abbreviations must be used,
ensure that they are clearly understood by typical users and defined on

the page.

Minimize the number of words in a sentence and sentences in a
paragraph. Make the first sentence (the topic sentence) of each
paragraph descriptive of the remainder of the paragraph. State clearly
the temporal sequence of instructions. Also, use upper- and lowercase
letters appropriately, write in an affirmative, active voice, and limit

prose text on navigation pages.

Research-Based Web Design & Usability Guidelines

15:1 Define Acronyms and Abbreviations

Guideline: Do not use unfamiliar or undefined
acronyms or abbreviations on websites.

Comments: Acronyms and abbreviations should
be used sparingly and must be defined in order

Relative Importance;
12340

Strength of Evidence:

12000

Hm H

to be understood by all users. It is important to
remember that users who are new to a topic are likely to be unfamiliar with
the topic’s related acronyms and abbreviations. Use the following format
when defining acronyms or abbreviations: Physician Data Query (PDQ).
Acronyms and abbreviations are typically defined on first mention, but
remember that users may easily miss the definition if they scroll past it or
enter the page below where the acronym or abbreviation is defined.

Sources: Ahistrom and Longo, 2001; Evans, 1998; Morrell, et al., 2002; Nall,
Koyani and Lafond, 2001; Nielsen and Tahir, 2002; Tullis, 2001.

Example: Undefined acronyms on a homepage may leave users confused
regarding the site’s contents or purpose.

Under Secretary of Defense
(Folicy]

Oeganiratior USSP MHIED{F s Publie [E=1- OFED DSCA BOMLIC
Chart Bicgraphy Biography Spesch | HomePage  Home Page | HomePage | Home Paoz

Judjuo) gam bun

This detailed, highly-technical content page is designed for experts and not novice users.
However, the designer has still defined each acronym and abbreviation on the page.
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m 15:2 Use Abbreviations Sparingly Relative Importance: 15:3 Use Familiar Words Relative Importance:
1,254 @ 1,254 @

Guideline: Show complete words rather than Strength of Evidence: Guideline: Use words that are frequently seen Strength of Evidence:
abbreviations whenever possible. m and heard. m
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Comments: The only times to use abbreviations are when they are significantly
shorter, save needed space, and will be readily understood by typical users. If

users must read abbreviations, choose only common abbreviations.

Sources: Ahlstrom and Longo, 2001; Engel and Granda, 1975; Evans, 1998;

Smith and Mosier, 1986.

Example:

If abbreviations are in
common usage (FBI,
DEA) then it is acceptable
to use them. However, if
an abbreviation is not in
common usage (USPIS,
USPP), the complete title
should be used.

D0I Homepage
RFP Homepape
AFMLS Homepage
AFMS Homepage

The Departn
nationwide |
effective and

Purpose: T

15:4 Use Mixed Case with Prose

Comments: Use words that are familiar to, and used frequently by, typical
users. Words that are more frequently seen and heard are better and more
quickly recognized. There are several sources of commonly used words (see
Kucera and Francis, 1967 and Leech et al., 2001 in the Sources section).

Familiar words can be collected using open-ended surveys, by viewing search
terms entered by users on your site or related sites, and through other forms
of market research.

Sources: Furnas, et al., 1987; Kucera and Francis, 1967; Leech, Rayson and
Wilson, 2001; Spyridakis, 2000; Whissell, 1998.

Relative Importance:

1,254 @

Guideline: Display continuous (prose) text using | Strength of Evidence:

mixed upper- and lowercase letters. m

Comments: Reading text is easier when capitalization is used conventionally
to start sentences and to indicate proper nouns and acronyms. If an item is
intended to attract the user’s attention, display the item in all uppercase,

ATF Homepage Asset Forfeil bold, or italics. Do not use these methods for showing emphasis for more
N a manner than one or two words or a short phrase because they slow reading
accomplishe performance when used for extended prose.
assets relied
IHS Homepage perpetuate { Sources: Breland and Breland, 1944; Engel and Granda, 1975; Moskel, Emo
farfeiture ha and Shneiderman, 1984; Poulton and Brown, 1968; Smith and Mosier, 1986;
Marshals Senice organization Spyridakis, 2000; Tinker and Paterson, 1928; Tinker, 1955; Tinker, 1963;
convicted ar Vartabedian, 1971; Wright, 1977.
Scope: The Example:
W3PS Homenase encompasse

represent th

— P

This block of text is an example of displaying continuous
(prose) text using mixed upper- and lowercase letters. It’s
not difficult to read.

THIS BLOCK OF TEXT IS AN EXAMPLE OF DISPLAYING
CONTINUOUS (PROSE) TEXT USING ALL UPPERCASE
LETTERS. IT’S MORE DIFFICULT TO READ.

See page xxi
for detailed descriptions

Research-Based Web Design & Usability Guidelines of the rating scales
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Writing Web Content

Relative Importance:

1254 @

Guideline: Do not use words that typical users may | Strength of Evidence:

not understand. W

Comments: Terminology plays a large role in the user’s ability to find and
understand information. Many terms are familiar to designers and content
writers, but not to users. In one study, some users did not understand the
term *“cancer screening.” Changing the text to “testing for cancer”
substantially improved users understanding.

To improve understanding among users who are accustomed to using the
jargon term, it may be helpful to put that term in parentheses. A dictionary or
glossary may be helpful to users who are new to a topic, but should not be
considered a license to frequently use terms typical users do not understand.

Sources: Cockburn and Jones, 1996; Evans, 1998; Horton, 1990; Mayhew, 1992;
Morkes and Nielsen, 1997; Morkes and Nielsen, 1998; Nall, Koyani and Lafond,
2001; Schramm, 1973; Spyridakis, 2000; Tullis, 2001; Zimmerman and Prickett,

2000; Zimmerman, et al., 2002.

Max Data System

Example: This is a website often visited by the public. As such, the
site language should be accessible and free of jargon.
Vi
i ate Nem Headlnes |
About KDE DY paEr resding score Latest News

Are You New to KY?

QAR  Aoe 2002 Nal Guestions and Answer€ 1131 8 Radioactive Falout { 121172002, N
Calendars S———

Certification From the National Institutes of Health

Jobs AEY phase 1| SEEK Adeq Questions and Anzwer€ 1131 a)d Radicactive Falow (Mationsl Canc
ccond of two financial yuat vou peed To now BG60 Thyroid Cancer (Mational Cancer Insti

oom gram has been release

News

Parents & F amilies /0 and Mertor Fund Read General/Overviews
Partners The Kentucky Department | Canger ol the Thaeoid (American Trooroed Associaon)
Proof of Progress forteachers and administr3 et is Thyroid Cancet? (Amencan Cancer Society)

and/or math leaders for the
percentage of students scq
and math. Application dea Clinical Trials

Kertucky Board of Educa| ClmecalTrials gov: (Thyroid Neoplssmes Y National Insttutes of Heath)
Saying they are "deeply col
funding of Kentucky's systq

Fublications & \fideos

School Improvement

Testing & Reporting

b

+—eea o Diagnosis’Symptoms
When searching | can Thyroii Cancer Be Found Farke? (American Cancer Society)
google.com/unclesam for | How is Thegroid Cancer Disgnnsed? (American Cancer Society)
“thyroid cancer,” this page is the | How iz Thyroid Cancer Staged? (American Cancer Society)
first returned “hit.” Thus, this is | Thyraid '5(:;,{1}1?;0,1 Uptake StuaDLinks fo POF File (national inst
the first government page that & {fgp ctimustion 1o TPDF File (National Instiutes of Health

user may encounter. To
accommodate these users, the Disease Management

page content should be free of | sy cancer what Hagsens After Trestment? (American Cancer 5|

15:6 Make First Sentences Descriptive

Guideline: Include the primary theme of a
paragraph, and the scope of what it covers, in the
first sentence of each paragraph.

Comments: Users tend to skim the first one or two
sentences of each paragraph when scanning text.

Sources: Bailey, Koyani and Nall, 2000; Lynch and Horton, 2002; Morkes and
Nielsen, 1997; Morkes and Nielsen, 1998; Spyridakis, 2000.

Relative Importance:
12380

Strength of Evidence:

1254 @

Hm H

Example: Descriptive first sentences set the tone for each of these paragraphs,
and provide users with an understanding of the topic of each section
of text. //

Programs

Muclear VWeapons | Monproliferatigerznd Matepfals Control | Energy and Critical Infrastructure

Emerging Threats

The Emerging Threzls program develgps high-mpact responses
to natonal security challenges. As 9411 terronst attacks only
begin to indicate, advanced technalggies — chemical, bialogical,
nuclear, and mfarmational - creats/the potential for greater harm
than ever to our nation.

Sandia's integraled science expertise allows us 1o develop
technologically superior weapons and security systems. From
basic regearch to global intelligence, Sandia supports nuMeraus
government and ndustry agencies m combating terronsm and
threats against our armed forces and homeland. We apply our
seientific and engineering knowledge to:

+ |dentfy and neutralize ilogical and chemical agents,
whether released accidentally or intentionally

+ Disable explosive devices including land mines and bormbs

« Detect and defeat hard-to-find offensive threats, including
weapons storage faciliies and mobile targets

» Generate precise battleheld information

Sandia remains ready to provide our nation with the technical
capability to respond (o fhreats against our armed forces, our
nation, and our survival as a free nation.

Judjuo) gam bun

FEMA, Miravs PRold
Protecting America’s
Infrastructure — Sandia is working
to raige construction standards to
produce structures that can better
withstand a wide range of threais. In
the Oklahoma City bornbing, most of
tha wichims were kiled not by the
blasl bul by the buldmg when ifs
e floors collapsed like a house of
cands.

jargon and words that a new
user might not understand.

See page xxi
for detailed descriptions
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Relative Importance:

12500

Guideline: Compose sentences in active rather than | strength of Evidence:

passive voice. m

Comments: Users benefit from simple, direct language. Sentences in active
voice are typically more concise than sentences in passive voice. Strong verbs
help the user know who is acting and what is being acted upon. In one study,
people who had to interpret federal regulation language spontaneously
translated passive sentences into active sentences in order to form an
understanding of the passages.

Sources: Flower, Hayes and Swarts, 1983; Horton, 1990; Palermo and Bourne,
1978; Palmquist and Zimmerman, 1999; Redish, Felker and Rose, 1981; Smith
and Mosier, 1986; Spinillo and Dyson, 2000/2001; Spyridakis, 2000; Wright,
1977; Zimmerman and Clark, 1987.

Writing Web Content

Example: Active Voice Example
“John hit the baseball.” “The baseball was hit by John.”

Passive Voice Example

15:8 Write Instructions in the Affirmative

Guideline: As a general rule, write instructions in
affirmative statements rather than negative
statements.

Relative Importance:

12500

Strength of Evidence:
Comments: When giving instructions, strive to tell 12808
users what to do (see a dentist if you have a
toothache), rather than what to avoid doing (avoid skipping your dentist
appointment if you have a toothache). If the likelihood of making a wrong step
is high or the consequences are dire, negative voice may be clearer to the user.

Sources: Greene, 1972; Herriot, 1970; Krull and Watson, 2002; Palmquist and
Zimmerman, 1999; Smith and Mosier, 1986; Wright, 1977; Zimmerman and

Clark, 1987.

Example: An example of negative voice pointing out consequences to the user.

Message successiully posted by 156.40.129.142 (Logged!).

IMPORTANT: Do NOT press BACK - If you come back fo this page, your message
will be posted a second time!

See page xxi
for detailed descriptions

Research-Based Web Design & Usability Guidelines of the rating scales

15:9 Limit the Number of Words and Sentences

qud_ell_ne: To optimize reading comprehension, Relative Importance:
minimize the number of words in sentences, and m
the number of sentences in paragraphs.

Strength of Evidence:
Comments: To enhance the readability of prose 1.2 5488
text, a sentence should not contain more than
twenty words. A paragraph should not contain more than six sentences.

Sources: Bailey, 1996; Bailey, Koyani and Nall, 2000; Bouma, 1980; Chervak,
Drury and Ouellette, 1996; Evans, 1998; Kincaid, et al., 1990; Marcus, 1992;
Mills and Caldwell, 1997; Nielsen, 1997c; Palmquist and Zimmerman, 1999;

Rehe, 1979; Spyridakis, 2000; Zimmerman and Clark, 1987.

Example: This is an example of how to optimize reading comprehension. The
number of words in a sentence is minimized, and there are few
sentences in each paragraph.

Hm H

Judjuo) gam bun

Smallpox Vaccine: What you should know

There's been a lot in the news about the smallpex vaccine. What is it and how does it work?

Thi srallpox vaceing was used until the early 19705 1o wipe oul smallpox worldwide. Much like other vaceines, the
smallpox vaccine protects against infection by helping your body develop immunity io the smallpox virus. The
smallpox waccing is made rorm @ ve vines hats very simdlar o thie smalipos dirns. The vacoing dogsn't cause
smallpox, but it can cause life-threatening problems in some people.

If smallpox was wiped out long age, why am | hearing about the vaccine now?

A smallpoy epidemic hasn™t occurred for many y2ars, butthere are still stocks of the wirus i lahoratenes throwghowt
the world. It is possible that these stocks of the smallpox virus could be used as weapons in a biolarransm allack
The Linitad States government has developad a planto help pratect Amencans againsi smallpax in the event of
hiolerrarism.

What 15 a Smallpox Response Team?

A Smallpox Responge Team is a growp of medical professionals who have received the smallpox vaccine. In he
event of @ smallpox attack, these people could continue to provide health care to others. The Deparment of Health
and Hurnan Services (DHHS) is now working with state and local govamments to famm these response eams.

Should avaryone get the smallpoxX vaccine?

For mosi people, whether they are vaccinated against smallpox depends on whether there has been an oulbreak of
e disease. v most cagses, the vaccine causes mild side efects, such as sorenséss around the vaccination sie,
fawer and body aches. A emall percent of people will suffer serious side effects and may even die. Thus, if there
hasn't beem an outbreak of sralipox, the nsks associated with the vaccing don't subselgh the benefts for most
peopla. The following groups of people are more likaly io have sevare reaclions and should only be vaccinated if
actually exposed to smallpos
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n 15:10 Limit Prose Text on Navigation Pages
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Guideline: Do not put a lot of prose text on
navigation pages.

Comments: When there are many words on
navigation pages, users tend to rapidly scan for
specific words or begin clicking on many different

Relative Importance:
123580

Strength of Evidence:

12500

links, rather than reading the text associated with the links.

Nielsen, 2000; Spyridakis, 2000.

Example: The lack of prose text allows navigation elements to
take center stage on this navigation page.

Sources: Bailey, Koyani and Nall, 2000; Evans, 1998; Morkes and Nielsen, 1998;
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The large
volume of prose
text forces
navigation links
(the primary
purpose of the
page) into the
left panel.
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for detailed descriptions

See page xxi

of the rating scales

15:11 Make Action Sequences Clear

Guideline: When describing an action or task
that has a natural order or sequence (assembly
instructions, troubleshooting, etc.), structure the

Relative Importance:
12000

Strength of Evidence:

12548 @

content so that the sequence is obvious and consistent.

Comments: Time-based sequences are easily understood by users. Do not
force users to perform or learn tasks in a sequence that is unusual or

awkward.

Sources: Czaja and Sharit, 1997; Farkas, 1999; Krull and Watson, 2002;
Morkes and Nielsen, 1998; Nielsen, 2000; Smith and Mosier, 1986; Wright,

1977.

Example:

Select an Acrobat Reader version, You will receive the most recent version
of Acrobat Reader that iz svailable for vour language and platform.

Platform:
[ choose a platiorm % |

Language:
[ English +]

The version of Acrobat Reader you are
downloading:

unavailable

Macintosh: bin or hgu?

[ Include the following options for your Acrobat Reader software:
= Ability to view Photoshop Album slide shows and electronic cards
= Ability to search Adobe PDF files
s Accaessibility support™
s Secure Internet eBook purcha
= Acrobat Reader Help (PDF for|

O O o vTe T

Select an Option
1st Choice Color

Yellow 2%

The download file size is: un A

For personal use = DOWNLOAD

Enter
Recipient's
Zip/Postal OR
Code

>
ADD TO CART,
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Hm E

Judjuo) gam bun

00000



] 6 16:1 Organize Information Clearly | retative Importance: m

Guideline: Organize information at each level of | strength of Evidence: P,
. . the website so that it shows a clear and logical m ')
o Content Organization structure to typical users. -
=i

<
_E Comments: Designers should present information in a structure that reflects g
[ . . . user needs and the site’s goals. Information should be well-organized at the e
=) After ensuring that content is useful, well-written website level, page level, and paragraph or lst level. =)
E and in a format that is suitable for the Web, it is important to ensure Good website and page design enables users to understand the nature of the E
[ e _ o . site’s organizational relationships and will support users in locating o)
e that the information is clearly organized. In some cases, the content information efficiently. A clear, logical structure will reduce the chances of —
s on a site can be organized in multiple ways to accommodate multiple users becoming bored, disinterested, or frustrated. §.
= audiences. Sources: Benson, 1985; Clark and Haviland, 1975; Detweiler and Omanson, -
[ —] 1996; Dixon, 1987; Evans, 1998; Farkas and Farkas, 2000; Keyes, 1993; (—
| Organizing content includes putting critical information near the “top” Keyes, Sykes and Lewis, 1988; Lynch and Horton, 2002; Nielsen and Tahir, —

2002; Redish, 1993; Redish, Felker and Rose, 1981; Schroeder, 1999;

of the site, grouping related elements, and ensuring that all necessary Spyridakis, 2000; Tiller and Green, 1999: Wright, 1987: Zimmerman and

information is available without slowing the user with unneeded Akerelrea, 2002; Zimmerman, et al., 2002.
information. Content should be formatted to facilitate scanning, and _ _ _ _
Example: This design clearly illustrates to the user the logical
to enable quick understanding. structure of the website. The structure is built on the
user’s needs—namely, completing a form in ten steps.
-
= —

" This page may scrofl dowmssarnd.

queshens refaie foyour perconal demagraphe and rmanmal slabes information, s well 2=
¥ o Finances il relaled and linancial sd aliggbi ity mfrneian el sppliss S you e Studeni).

B Youw Stedent Satus 1. Lt bt |
2. Farss Maite: 1
b You | Mo’ i % T r
A Permanent Stroet Address Cndy e letbers (-2, rumbers {0-F), perisds ), cormmas
{inihite AjL Hanbe T [.), sgestrophes ['), dashes (-], mamnber spenbols (81,

ot symbols (@), percent symbols (%), empersands (),
slashes [, or blanks (spacos]. Mg othar charathers
................. ary allowind. Uds afrgpt dddrass sbhraviations spch as

. AFT [apartmaent) o AVE [avenss) if the sodeess ewtends
hrynnd the spaca prowidad.

5. City [and Country if not LS.} I—
""""""""""" i, Slates lﬁ

7. ip Coda: r

A Wour Sacial Secu iy Mumben:

::izlldl:l:l can et by sotered in s

4 Beed help with this page?
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m 16:2 Put Critical Information Near the Top of the Website 16:3 Facilitate Scanning Relative Importance:
1254 @

Relative Importance: Guideline: Structure each content page to Strength of Evidence:

hierarchy of a website. m facilitate scanning: use clear, well-located m

Guideline: put critical information high in the

-
: &
— headings; short phrases and sentences; and small —
I Comments: Critical information should be provided | Strength of Evidence: readable paragraphs. S'
N as close to the homepage as possible. This reduces m —
[ the need for users to click deep into the site and Comments: Websites that are optimized for scanning can help users find e
(=] make additional decisions on intervening pages. The more steps (or clicks) desired information. Users that scan generally read headings, but do not [
)] users must take to find the desired information, the greater the likelihood they read full text prose—this results in users missing information when a page —
s will make an incorrect choice. Important information should be available contains dense text. ‘g
e within two or three clicks of the homepage. Studies report that about eighty percent of users scan any new page. Only —
sixteen percent read word-by-word. Users spend about twelve percent of E'
(-5 SOlII'CES: Evans, 1998; Levine, 1996; Nall, Koyani and Lafond, 2001; Nielsen and their time trying to locate desired information on a page. o)
[ — Tahir, 2002; Spyridakis, 2000; Zimmerman, et al., 1996; Zimmerman, etal., To facilitate the finding of information, place important headings high in the o
= 2002. center section of a page. Users tend to scan until they find something g
S interesting and then they read. Designers should help users ignore large
Example: f;‘s ch;)l;srerol Levels iAncrehalsde},‘lrm:js\:r;r)‘goplfr are;ngwa:e;?m Chu nks Of the page |n a Slngle glance
Research-Based : ' Sources: Bailey, Koyani and Nall, 2000; Byrne, John, et al., 1999; Evans, 1998;
Web D . 6 U b-l-t G -d l- Improving the communication of cancer research Blotion Open fhe Door”. L] .! l ) . ) ) -.! ’ ’ 3
Sa bl e Morkes and Nielsen, 1997; Morkes and Nielsen, 1998; Nielsen, 1997e;
Current Evidence-Based Guldelines on Web Design and Usability Issues

Nielsen, 2000; Schriver, 1997; Spool, et al., 1997; Spyridakis, 2000; Sticht,

About This Site submit Rdditional Research . .
How t Use Thi e Printing Complete Guldelines | couIng and Scanning - Search 1985; Sullivan and Flower, 1986; Toms, 2000; Zimmerman, et al., 1996.
lee o rmoncecr et |+ it ootanc ofser
Design Process Titles/Headings : %ﬁ - P ﬁ%ﬁ
ey s Fadnd. St Seamnd
« Set and State Goals * Provide Page Titles — L]
e e RS -, - Example: - -
%M Independent Design Ideas "alugahon h I h l Recurdln g th e TeSt D es Ign
BRI pu Length Open the Door to a Healthy Heart!
ire di )
Desgn Consideraons - s || PDAs and computers require different scenarios.
g oo oonarce thett L] oMt gt Method:
B ek o sers Page Layout & § @ 5 v 2 @ This page facilitates The CIS Web site was used to determine potential scenarios. Conversations with
Do, page ire " 3 = ‘_‘) . employees from the CIS regional offices determined job responsibilities and lasks that
- Gt Use of Frames - fian Pags Brovts : :
Limit Use of Frames - Exablih [ove ofIrganance  Conider Upers Sereen Scannlng, occurred on a day-to-day basis.
Content/Content ;‘————”’;’;‘d“m“::ﬁefnmﬁ.on #Topof Hesioa
anization o Effcent Vewing - Lessons Learned:
Org Recessihility tor Scenarios designed for the Web did not necessarily translate to the PDA because FDA
:E.E;‘L'f”.é:?&".%'&!;“’"“"r _ Font/Text Size users saw the ability to access cancer content on handhelds as a supplement to the
| P et Tamton a Top o
Y serencerparagraph - Use Baadabl ot Sres

information available online. This altered their behavior and usage patterns on PDA.

e Familiar Fonts

- Prowde User. Controlled

Lengt
“Provide Printing Options

For example, users requested that the topics be arranged by cancer type in order to
I access the content more quickly.
A key topic area, “Links,” is placed Good Nutrition o
on the homepage, and its content J YT Hardware and software on PDAs vary significantly.

Usahility testing on PDAs needs to take into account variability in hardware and software.
is only one click away.

@ Are you a "Flip Flopper" When It Comes To Nutrition?
@ Test Your Sat Fat 1Q

For example, there are four different pathways to input data onto the PDA:

® Heart-Healthy Recipes Ikids recipes] (Adult recipes 1 ghzm“er T{esg q n“;D”
4, Dn-gscreen Keyboan
@ What Should | Eat? ~ M
. . . « al? Foods to Choose More Often and Less Often 3 F’Dl‘tab[e. lDFle.ﬂ kB','bDald
This important topic, “Good | ® womens Eating Habits

4. Thumb keyboards (Blackberry)

Nutrition,” is not represented on

the homepage. The topic’s

This may have a significant effect on usability testing for peformance.

content is onIy available after . . Users are aware of the limited memory capability in their PDAs.
) Open the Doorto a Healihy Hear, 5775-G Peachiree-Dunwoody Rd., Suie 500, This has an effect on the likelihood of the user downloading contenl, especially large
seve ral C|ICkS Atlanta, GA 30342, (404) 252-3663,

amounts of it. Communicafing the level of remaining memory on PDAs and size of
contentto download may help alter the user's behavior.

Handheld iOnermingswem Expandable Momery

See page xxi
for detailed descriptions
of the rating scales
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m 16:4 Group Related Elements

)
S
o
=
)
=
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Relative Importance:
Guideline: Group all related information and Strength of Evidence:
functions in order to decrease time spent searching m
or scanning.

Comments: All information related to one topic should be grouped together.
This minimizes the need for users to search or scan the site for related
information. Users will consider items that are placed in close spatial proximity
to belong together conceptually. Text items that share the same background
color typically will be seen as being related to each other.

Sources: Ahlstrom and Longo, 2001; Cakir, Hart and Stewart, 1980; Faraday,
2000; Gerhardt-Powals, 1996; Kahn, Tan and Beaton, 1990; Kim and Yoo, 2000;
Nall, Koyani and Lafond, 2001; Niemela and Saarinen, 2000; Nygren and Allard,
1996; Spyridakis, 2000.

Example: This site organizes information well by grouping core navigation

elements and key topic areas. These features allow users to search
and scan for information faster.
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See page xxi

for detailed descriptions
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16:5 Display Only Necessary Information
Guideline: Limit page information only to that Relative Importance:
which is needed by users while on that page. m
Comments: Do not overload pages or interactions | Strength of Evidence:
with extraneous information. Displaying too much m
information may confuse users and hinder

assimilation of needed information. Allow users to remain focused on the
desired task by excluding information that task analysis and usability testing
indicates is not relevant to their current task. When user information
requirements cannot be precisely anticipated by the designer, allow users to
tailor displays online.

Sources: Engel and Granda, 1975; Mayhew, 1992; Morkes and Nielsen, 1998;
Powers, et al., 1961; Smith and Mosier, 1986; Spyridakis, 2000; Stewart,
1980; Tullis, 1981.

Example: An example of extraneous information. In this case, the user is looking
for a weather forecast for Washington, D.C. The site provides this
information, but also indicates today’s vacation weather for Aruba—this

information is extraneous to the user’s original task.

Curraivt Cenditiomns: Trawal : ..:E_E:'i -I'fi} |:_;E.|
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m 16:6 Ensure that Necessary Information is Displayed
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Guideline: Ensure that all needed information is
available and displayed on the page where and
when it is needed.

Relative Importance;
12340

Strength of Evidence:
Comments: Users should not have to remember data 1280009

from one page to the next or when scrolling from
one screenful to the next. Heading information should be retained when users
scroll data tables, or repeated often enough so that header information can be
seen on each screenful.

Sources: Engel and Granda, 1975; Smith and Mosier, 1986; Spyridakis, 2000;
Stewart, 1980; Tullis, 1983.

Examp[e; This header row disappears as users scroll down the table. This can
negatively effect users’ performance on the site by exceeding their
“working memory” capacity.
AN
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See page xxi
for detailed descriptions
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16:7 Format Information for Multiple Audiences

Guideline: Provide information in multiple formats | Relative Importance:
if the website has distinct audiences who will be m
interested in the same information.

Strength of Evidence:
Comments: Information can be provided in varying 1.2 590
formats and at different levels of detail on the
same site. For example, information about cancer can be presented in
differing ways for physicians and patients.

When segmenting content for two or more distinct groups of users, allow
users from each audience to easily access information intended for other
audiences. One study showed that users want to see information that is
intended for a health professional audience, as well as for a patient or
consumer audience. Users want access to all versions of the information
without first having to declare themselves as a health professional, a patient,
a caregiver, etc. To accommodate these users, audiences were not
segmented until they reached a page where links to multiple versions of a
document (i.e., technical, non-technical) were provided.

Sources: Nall, Koyani and Lafond, 2001; Zimmerman and Prickett, 2000;

Example: These are examples of ways to
provide different audiences access to
information.

Zimmerman, et al., 2002.

National Institute
of Mental Health

Mental Disorder Information |  Welcome

Clinical Trials |  News & Events

Material en Espanol Clinical Trials
Science on Our Minds 2001 | £\ hding Opportunities
Research Fact Sheats |

Statisticsf

Science Education

[ patients ] [ health professionals ]

Reports of the Surgeon General
| Intramura Research

| For NIH Staff

» Neuroblastoma (PDQ®): Treatment
[ patients ] [ health professionals ] _
» Adult Non-Hodgkin's Lymphoma (PDQ®): Treatr G ERbE

[ patients ] [ health professionals ] |

Faranasal Sinus and Masal Cavity Cancer (FDQ®E): Treatment
- r"llr':.d:dg
=Rl Vemsion

Twia varsions of this document are available. Szlect a tab below o switch between versions.
Date Last Modified: 0352372002

fmpith professional
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m 16:8 Design Quantitative Content for Quick Understanding 16:9 Use Color for Grouping Relative Importance:
12000

Guideline: Design quantitative information to reduce | Relative Importance: Guideline: Use color to help users understand Strength of Evidence: P,

the time required to understand it. m what does and does not go together. m ')
e —
'E Comments: Make appropriate use of tables, graphics,| Strength of Evidence: Comments: Color coding permits users to rapidly scan and quickly perceive S‘
_E and visualization techniques to hasten the W patterns and relationships among items. Items that share the same color will —
[ understanding of information. Presenting be considered as being related to each other, while items with prominent e
(¢ =] gquantitative information in a table (rather than a graph) generally elicits the color differences will seem to be different. (]
E best pberI;)rman;:e; howeveLrJ, trl;"elrte a}[re :‘_ltuatlon; V\I/hetre(;nstuallz_atlonshwnl elicit People can distinguish up to ten different colors that are assigned to different E
o even betler performance. Usanliity testing can help to determine when users categories, but it may be safer to use no more than five different colors for =)
e will benefit from using tabular data, graphics, tables, or visualizations. category coding. If more than ten different colors are used, the effects of any —
particular relationship will be lost. ~Cy
L Sources: Galitz, 2002; Gerhardt-Powals, 1996; Kosslyn, 1994; Meyer, 1997; . . g
e . . Do not use color alone to convey information.
- Meyer, Shamo and Gopher, 1999; Meyer, Shinar and Leiser, 1997; Tufte, 1983. —
‘, Sources: Carter, 1982; Christ, 1975; Engel and Granda, 1975; Haubner and g

Example: Neumann, 1986; Murch, 1985: Nygren and Allard, 1996; Smith, 1962:

Figure 101 Renewalds Ensrgy Consumphion by Source

Smith, 1963; Smith, Farquhar and Thomas, 1965.

Rewarabis Dna gy o Tars of Totsl Cassg 2000 Moy oaacos of Frsiwdie Frongy Covimplon, 183 FEE

_,f'ﬁ' Tl Example: Color Coded Service Map
P Sioux City, 1A
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P -

= o
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Colon |smmmamms % - - m T '=IH‘= B R
Prostale giand [mmmmssmmm Rl
Onher unspecified cancers s
Pancroas ek
Stomach [ . . . . .
Lewkesmia | This is a case where displaying information
Nor-Hodgkin's |-,n:!.51";ﬁ; it using graphs and bars allows users to discern PP — Tel Service Standards FedEx Fredgiit East Service Conter
Rectum |ms the importance of data much more quickly T ::::JE:: *-g:g: | 2035 Murray Street
Esophagus |me i ; " - Saoarr Caty, 18 51911
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See page xxi
for detailed descriptions
of the rating scales
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Chapter

- ] 7 17:1 Provide a Search Option on Each Page m

Guideline: Provide a search option on each page | Relative Importance:

of a content-rich website. m
Search

Comments: A search option should be provided Strength of Evidence:

on all pages where it may be useful—users should m
not have to return to the homepage to conduct a

mﬂny wEI)Sites auow users to Sear(:h for search. Search engines can be helpful on content-rich websites, but do not

add value on other types of sites.

information contained in the site. Users access the search capability by . ) )
Designers should be careful not to rely too heavily on search engines. They

entering one or more keywords into an entry field—usually termed a are not a substitute for good content organization, and do not always
improve users’ search performance. Designers should carefully consider the

advantages and disadvantages of including a search engine, and whether
words entered by users, users are shown where in the website those their website lends itself to automated searches.

‘search box.” When there are words in the website that match the

words can be found.
Sources: Detweiler and Omanson, 1996; Farkas and Farkas, 2000; Levine,

Each page of a website should allow users to conduct a search. Usually 1996; Nielsen, 1996a; Nielsen, 1997e; Nielsen, 1999d; Spool, et al., 1997.

it is adequate to allow simple searches without providing for the use of Example: As users delve deeper into the site’s content, the search capability

remains immediately available.
more advanced features. Users should be able to assume that both y

upper- and lowercase letters will be considered as equivalent when @ Internal Revenue Servic Digital

DEPARTMENT OF THE TREASURY Daily

searching. The site’s search capability should be designed to respond

06.06.2003

to terms typically entered by users. Users should be notified when

§il Internal Revenue Service I,

BCFEETHIRT B0 TR TRCESOEY Luly

multiple search capabilities exist.

Search IRS Site for:

Search Forms and
Publications for:

Where many users tend to conduct similar searches, sometimes it

works best to provide search templates. Users tend to assume that any

search they conduct will cover the entire site and not a subsite. The L indviduaf
Freadoan of Imtormorhion &ct [FOLA]

LM Fawal Howmla

I IRERIS EN RN Ry B L M rRras e AN R kI T

results presented to users as a result of searching should be useful and

usable. @ I_r

aaraalispealic Bri Aaaws Ganatal aaeemang b agancys | DR achobias ka s o

Diackanic sk of Infanan s Armangranis of 1S (CTTNY

e P |

Thir ardsbs crpdyee P U b of iy

New Tax Law Means Extra Cash for Some
Families This Summer

Starting in July, about 25 million taxpayers will get a checkin the
mail. If you have kids and claimed the Child Tax Credit lastyear,
you could be one of them. And you don't have to do a thing -- the
IRS does all the work. No kids? See if other tax cuts affect you.

Search IRS Site for:

Search Forms and
Publications for:

New Tax Withholding Tables
Individuals Employers should begin using new tahles to figure how much
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m 17:2 Ensure Usable Search Results Relative Importance: 17:3 Allow Simple Searches Relative Importance:
1254 5] 1254 5]

Guideline: Ensure that the results of user searches Strength of Evidence: Guideline: Structure the search engine to Strength of Evidence:
provide the precise information being sought, and m accommodate users who enter one or two m
in a format that matches users’ expectations. keywords.
Comments: Users want to be able to use the results of a search to continue Comments: The search function should be easy to use. Most users tend to
solving their problem. When users are confused by the search results, or do employ simple search strategies, and will use few search terms and even
not immediately find what they are searching for, they become frustrated. fewer search features (e.g., Boolean operators, query modifiers). If most users
are inexperienced Web searchers, provide simple instructions and examples
Sources: Amento, et al., 1999; Dumais, Cutrell and Chen, 2001; Nielsen, 2001a; to help guide users’ searches.
Nielsen, et al., 2000; Pollock and Hockley, 1996; Rosenfeld and Morville, 2002;
Spool, et al., 1997. Sources: Bayles and Bernard, 1999; Koyani and Nall, 1999; Nielsen, 2001a;
Nielsen, et al., 2000; Pollock and Hockley, 1996; Spink, Bateman and Jansen
Example: Returned search results in the main panel contain snippets of the 1999; Spool, Schroeder and Ojakaar, 2001b.
searched page with the user’s search terms highlighted (allowing the user
to gain a sense of the context in which the terms are used) and a Example:

clustered list of related search terms is contained in the left panel.

VE Lt Horrwe P (00 i e crabrn oot (50 W S wmw ratwmsonyd 00 s Crompalar. 100 dppls Suppar L (20 dppie Slars 3
= company | products | solutions | demes | panners | press
BRI [rancar Simple search engines
i| v Vivisimo will accommodate most [N
j‘ v Actvaniced Gearch o Helpl « Ted Us Whist Yau Think! users’ search Strategies. Powered by Google
Emﬂfﬂ Resis Top 290 documenta retrisved for the quan cancer —‘ m
i o 00T (A7) Hyiril - Halping Patiems Faal BRiier e bind s [Fil s Fredssd | MR i
- Rrwnd councss T The wests =ile designed o people undergormg camces beabuenlwlio msey be eapemncing -
T |t cancar corter 3 chematherapy o« radiabion therapy nduced NawTea 20d vomAng. | s st 1s here 1o hek you ’Ww
2 posan e understand izt you dant hawe fo suffer - by coomanager comr? et . ! ﬂ E fee BoEx
Tl = panch cw Search for: l Search HEID Site Map
G [y ] Elamc &cid, Cancer Provemton 1000mg [ablohs.  [Hes o don] Fu ; =
5 Wirecad] [Prasb Displaying L to 15 of 121 Record{sh Heal b
2 o> W(ﬁ Elegin: hcild FF A Ihvmer TR To search the GPO Web Site, enter terms in the box above. (Present configuration confi
E P W s Sucicle (5 TRorker fed A pobeny. PR e festa EchimAzEA AN LR Al search to only the files resident on this site. It does notsearch GPO Access databases
AW P e po ) 1. Amencan Cancer Socicty Home ‘E Echinacea is also commonly knawn as Purple Concflower. mares i resident on other GPO senvers.)
= | BB Canses Srdunestin (70 Familly R Frisnds | eam ahnutcang g
i o caping. Chonse A Canear e for 2ns Brand: e p
i EB W Cancar PravsnHon (80 Q_ A (_-..“_1_"_ w o _{;'E fhlb‘;::‘l,“h::;w:,..m £, mores e
o TR T T | e Echinaces Anqustifolia Exteact 60 cap This search page is far too complex for the average user. Such advanced search
7. I 2, CANCERQOV [HossWindosd [Ful'ing] 2 Erand: Mature's ‘W, P .
' - Cancer Ioimsson. Trpea ofcancd (5 :mr::::.;:"m‘:j:,m e DR capabilities are best presented on a page dedicated to advanced searches.
';‘1— R hyud mores i 19,78
wow: BGH Snd basea Sl Habicdps S5h 9] I Lk 1% unpts{ 13 lozenges
3, Cacergoy . Cancer Infarmation Dy oy : 3 | Marvland state Archives
'.’:-uurll.l wiilh Camicen .. tumphnﬁuuu n :‘:::?:i u::fﬁ:‘:;“;:‘ﬁﬁ i’:‘x" #2000 [ B 450 Rowe: Hauksnd
- (gm Brawmb: Fulursbintivs J'-.rlm'p.ulu, D 214
E Echingisl mmumn A D fall free (200) 2354045 or (410] 280-5400
4. Coancet CHIE (e Windoe) LFal #n Elawnred Echinacea Cold Care 2 oz h ﬂﬂ:i-ﬂIII A4S
o Media Prae Cancer i EE!‘..‘ZCEZ'E?,?J‘.T,E%E‘MM Angustfolia, Furpapera, Palida) :
FEEE!.EE" Femil organeion ... fred s an excellent herk for ol kinds of virsl & bacterial infactions, web 'm‘w
strengthens the immune system 2gainst pathogenic infection by
"..f ]“"—r K‘_fti'i HE‘I|:II'|B Patic stmulating phagecytesis & T-Cell formation, bloed cleansing SEFEAACA N,
e e e pag) B ﬂ prnp_-ﬁp_:es, -!Cﬁ: h-mm_{'\?:!,_ﬂlds :dfh! mrnesu‘:‘n,pﬂmm. ——————
9 o ) 7 T
?;L“f-sm\:ﬁn»s ear infections and simulates the immune P m e i o i i
e arlidEm wmnd prepe ouar o muipls mehar, 8., “oedu ¢ CHOE o Ths Jowm Tor &
ape: opty”, Tobo B lbeuon”. Bensamibe (d pope b o (ha vewlaiale sl o i trot e il 1
These search results are difficult !‘ B o v ncl s S Dby ey . R e T Aescripdon of fhe roarth
. . - properties, enhances immune response, stmulstes the production
o use. There is no discernable e e L . e e :
o 4 ; 5 ] : Seach Aachres l=v i a =% Geamchthe
order and no ability to sort results & marsh sozy iu.,l,} e |_§'j Beuch i Bchine 5 Sechthe Axckoms (LLY, o SoRRae u!}
L ) A Fa lnimaan st - Einpuid {cals sl } 8 e | b = 1 wetisite wsing HTING | wrehsibe Tsing E.qu{.:m M h."mghmll:hluu
by characteristics (€.9., PriCe, | & Tt leme Ve o o i it e saring e, fel e el | S R e R S R TR AL, it )
size, etc.) B e #1070 | Gy | ! lr) Senrch Specanl {3y Search for Bicgrophacal :_-_{ Search the Goversment | "3 ‘mm‘c} the - -'i}  Serach Muryland
| Eu'[b.l:l:u.: Infommation | Pobcations Detebess Archres T.|]1m5' e E]H.‘rmuu E‘u]:l.ra] (WIBCY

See page xxi
for detailed descriptions
of the rating scales

00000

Research-Based Web Design & Usability Guidelines Research-Based Web Design & Usability Guidelines




m 17:4 Make Upper- and Lowercase Search Terms Equivalent 17:6 Design Search Around Users Terms

Guideline: Treat user-entered upper- and lowercase | Relatiye Importance: Guideline: Construct a website’s search engine to | Relative Importance:
letters as equivalent when entered as search terms. m respond to users’ terminology. m
Comments: For example, “STRING,” “String,” and Strength of Evidence: Comments: Users seem to rely on certain preferred | Strength of Evidence:
“string” should be recognized and accepted equally 1 280808 words when searching. Determining the (123548

by the website. When searching, users will generally appropriate keywords may require considerable

be indifferent to any distinction between upper- and lowercase. The site should data collection from users. Designers should research the most preferred
not compel a distinction that users do not care or know about, or that the user search words for their site, and make information relevant to those terms
may find difficult to make. In situations when case actually is important, allow easy to find through the site’s search engine. Remember that designers’
users to specify case as a selectable option in the string search. keywords may not match users’ keywords, and content writers may

overestimate the specialized vocabulary of their audience.

Sources: Smith and Mosier, 1986.
Sources: Dumais, Cutrell and Chen, 2001; Egan, Remde, Landauer, et al.,
1989; Evans, 1998; Hooke, DelLeo and Slaughter, 1979; Koyani and Nall,

17:5 Design Search Engines to Search the Entire Site 1999; Schiano, Stone and Bectarte, 2001; Spyridakis, 2000.

Guideline: Design search engines to search the entire : . . : : : :
Sie, o Slearly commmuniodts which part of the dte. | Relative Importance: 17:7 Notify Users When Multiple Search Options Exist
m;’

will be searched.

Strength of Evidence: Guideline: If more than one type of search option Relative Im .
: _ ) portance:
Comments: Designers may want to allow users to m is provided, ensure that users are aware of all the m
control the range of their searches. However, users - different types of search options and how each is ~

tend to believe that a search engine will search the entire website. Do not best used. Strength of Evidence:
have search engines search only a portion of the site without clearly informing m
users which parts of the site are being searched. Comments: Most users assume that a website has -
Keep in mind that what a designer may consider to be the entirety of a site only one type of search. In one study, when there were multiple search
may not be the same as what the user thinks is the “whole” site. For example, types available, users tended to miss some of the search capabilities.
many large sites have various subsections that are maintained by different

designers, so the user may think of a site as something that designers think of Sources: Bailey, Koyani and Nall, 2000; Levy, et al., 1996.

as several sites. Bottom line—make sure it is clear to users what part(s) of the

website are being searched. Example:

Sources: Spool, et al., 1997.

Example: Tip- The default operator for Boolean searches iR R I L L Search Types

Search For: | inlv office of Disability (60]

. Office of Policy
Moda:
® concept O Boolean O Patiemn $SA History

This design allows Simpls Search Simple Search enables you Lo search using a keyword” or ‘phrase’,

users to easily
bound their search Benefits Information

Erowse Search allows you to search by a specific category such ag
"Author’, "Title', 'Subject’, etc, Search results appear in alphabeatica

Browse Search

= For all searches: Enclose exact phrases in double g Bluebook addres order beginnmg wath the nearest fisld matching the information youl
to a selected your address in Social Security records, while change oramress W Te ST of every entered,
tion of th address in il
SUbS?C ono e = Concept mode searches are pamormed on meaning Instead of exact matehes 10 your query Power Search gives you Lthe advantage of combining different
website, or to run related terms. For example a search on the word "money* may also locate the similar conce catagories such as 'Author AMD 'Title' OR "Subject’ enabling you to

an unbounded search mulbiple terms simultaneously.

search by selecting the “All of SSA” menu choice.

See page xxi
. . S for detailed descriptions ) - o
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17:8 Provide Search Templates

Guideline: Provide templates to facilitate the use of
search engines.

Relative Importance:

128000

Strength of Evidence:

12500

Comments: Search templates assist users in formulating better search queries.
A template consists of predefined keywords that help users select their search
terms. The keywords can be used directly, or can help users formulate their

own queries. Each template should be organized as a hierarchy of predefined
keywords that could help to restrict the users’ initial search sets, and improve
the relevance of the returned “hits.” One study reported that people using
templates find seventy percent more target websites than those not using

templates.
Sources: Fang and Salvendy, 1999.

Example:  some ‘search template’ examples include:

To find information on ‘human error’ use
errors fault miscalculation

slips blunder slip-up

mistakes inaccuracy

To find information on ‘usability testing’ use
user interface testing cognitive walkthroughs
performance testing automatic tests
heuristics evaluations  remote testing

Check spelling

Use multiple words

Example: our free product
Use similar words

Example: safe secure privacy security
Use appropriate capitalization

Example: Search Template Reference
Use guotation marks

Example: "our pledge to you"
Use plus (+) or minus (-)

Example: +"template language'

To get more specific search results, try using the following tips:

Use field searches
Examples:
title:about
desc:"0ur Tean"
keys:membership
body: security
alt:"try now"
url:help
target:Atonz
Use wildcards
Examples:
wh*
"wh* are"
415-%-%
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See page xxi

of the rating scales

1123548

for detailed descriptions

Glossary

Above the fold

The region of a Web page that is visible
without scrolling. The area above the
fold will vary according to a user’s
monitor size and their resolution settings.
The region above the fold is called a
screenful.

Active voice

Active voice makes subjects do
something (to something). For example,
in “John caught the ball,” the verb
“caught” is in the active voice: John did
to the ball what the verb caught
expresses.

Anchor links

Anchor links can be used on content
pages that contain several (usually three
or more) screenfuls of information.
Anchor links allow users to skip through
textual information, resulting in a more
efficient information-finding process.
Anchor links are best arranged as a table
of contents for the page. See also
‘Within-page links.’

Applet

A mini-software program that a Java- or
ActiveX-enabled browser downloads and
uses automatically.

Assistive technologies

Technologies (software or hardware) that
increase, maintain, or improve the
functional capabilities of individuals with
disabilities when interacting with
computers or computer-based systems.

Auto-tabbing

A website feature whereby the data entry
cursor automatically moves from one
entry field to the next as a user enters a
pre-determined number of characters.
For instance, when entering phone
number data in three separate entry
fields of three digits—three digits—four
digits, the data entry cursor would auto-
tab from the first field to the second field

once the user has entered three digits,
and again from the second field to the
third field once the user has entered
another three digits.

Banner

Banners are graphic images that
commonly function as Web-based
billboards. Banner ads generally appear
toward the top-center of the screen, and
are used as attention-grabbing links to
other sites.

Breadcrumbs

Breadcrumbs are a navigation element
that allows users to orient themselves
within a website, or efficiently move to
one of the intermediate pages.
Breadcrumbs are usually placed near the
top of the page (generally immediately
beneath the browser’s address bar). For
example, if users are reading about the
features and benefits of “Widget X,”
breadcrumbs might show the following
information:

Home > Products > Widget X >
Features/Benefits.

Breadcrumbs allow users to find their
way to the homepage and ensure that
they won'’t easily become lost.
Breadcrumbs should be designed so that
users can click on any of the words in the
breadcrumb string to jump to that
section of the website.

Card Sorting

A method used to identify categories that
are inherent in a set of items. The goal of
card sorting is to understand how a
typical user views a given set of items.
Card sorting is usually done by writing
items on individual paper cards, and then
asking users to group together similar
cards.

The grouping information from all card
sorters is then combined and analyzed
using cluster analysis software.
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Cascading menu

A menu structure where submenus open
when the user selects a choice from a
menu. Cascading menus are particularly
useful in hierarchically-complex websites.

Check box

A control element that a user can click
to turn an option on or off. When the
option is on, an “X” or “0’ appears in
the box. Check boxes are conventionally
used when users may select one or
more items from a list of items.

Clickability cues

A visual indication that a given word or
item on a Web page is clickable. Cues
that can be used to indicate the
clickability of an item include color,
underlining, bullets, and arrows.

Client-side

Occurring on the client side of a client-
server system. JavaScript scripts are
client-side because they are executed by
the user’s browser (the client). In
contrast, CGlI scripts are server-side
because they run on the Web server.

Cognitive walkthrough

An inspection method for evaluating the
design of a user interface, with special
attention to how well the interface
supports “exploratory learning,” i.e.,
first-time use without formal training.
The evaluation is done by having a
group of evaluators go step-by-step
through commonly used tasks. It can be
performed by evaluators in the early
stages of design, before performance
testing is possible.

Connection speed

The maximum rate at which Web pages
are downloaded to a user’s computer.
Connection speed is often quoted in bps
(bits per second). Common connection
speeds include dial-up (modem) at
28,800 to 56,000 bps, DSL/cable at
approximately 500,000 bps, and T1 at
up to 1,500,000 bps.

Content page

A Web page designed to convey specific
information to a user. Content pages are
often found two or three clicks deep
within a website. The defining
characteristic of a content page is a
reliance on text, graphics, and pictures
that are designed to convey information
on a given subject to users.

Continuous text

In a Web context, continuous text
comprises sentences and paragraphs.
See also ‘Prose text.’

Data entry field
A visually well-defined location on a
page where users may enter data.

Density, page
A measure of the percent of the screen
that is filled with text and graphics.

Destination page

The location in a website where a given
user goes after clicking on a link. See
also ‘Target page.’

Download time

The amount of time required for a
requested page to fully appear on a
user’s screen.

Drop-down list

Drop-down lists are screen-based
controls in which one list item shows,
and the remaining list items are hidden
until users click on a downward-facing
arrow. Drop-down lists allow designers
to preserve screen real estate while
maintaining the ability to present a full
suite of options to users.

Embedded link

A link that is found in the middle of
prose or continuous text. Embedded
links are often used to provide users with
the definitions of terms or to lead them
to supporting or related information.

Entry field
The entry field, which is also known as a
data or text entry field, is employed
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when users are required to make text or
data entries, including keywords,
commands, quantities, etc.

Expert evaluation or Expert review
See ‘Heuristic evaluation.’

Fold

The fold is defined as the lowest point
where a Web page is no longer visible on
a computer monitor or screen. Where on
a Web page the fold falls is a function of
the monitor size, the screen resolution,
and the font size selection. The
information that is visible when a Web
page first loads is considered to be ‘above
the fold.” Those regions of the same Web
page that are visible only by scrolling are
considered to be ‘below the fold.’

Frame

A feature supported by most browsers
that enables the designer to divide the
display area into two or more sections
(frames). The contents of each frame
behave like different Web pages.

Gloss

An automated action that provides
summary information on where a link
will take a user prior to the user clicking
on the link. Often, glosses appear as a
small ‘pop-up’ text box adjacent to a
link. The gloss appears as the user moves
the mouse over the link that is
programmed with the gloss.

Heading

The title, subtitle, or topic that stands at
the top or beginning of a paragraph or
section of text.

Heuristic evaluation

An inspection method for finding certain
types of usability problems in a user
interface design. Heuristic evaluation
involves having one or more usability
specialists individually examine the
interface and judge its compliance with
recognized usability principles. These
usability principles are the “heuristics”
from which the method takes its name.

Image map

A graphic designed to assist users’
navigation of a website. Regions of the
graphic are designed to be clickable.

Index link

Index links function as a table of
contents—they provide users a quick
glance at the website organization,
allows users to quickly ascertain where
they want to go, and to navigate there
directly from the homepage.

Keyword

A word that is used as a reference point
for finding other words or information
using a search capability in a website.

Masthead

The (usually) graphical banner at the top
of a Web page that identifies the
organization or group that hosts the
website. The masthead typically contains
the name of the organization and site (if
different) and an organizational logo.

Minesweeping

An action designed to identify where on
a page links are located. Minesweeping
involves the user rapidly moving the
cursor or pointer over a page, watching
to see where the cursor or pointer
changes to indicate the presence of a
link. See also ‘Mouseover.’

Mouseover

A Web interaction wherein some visually-
apparent change occurs to an item
when the user’s cursor/pointer is placed
over the item. Examples of visually-
apparent change includes links
highlighting (words, images, etc.),
cursors/pointers changing shape, or
menus opening. See also
‘Minesweeping.’

Navigation page

A Web page that contains no content
and that is designed solely to direct or
redirect users. Navigation pages may be
designed as homepages, site maps, site
overviews, etc.
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Open list

An open list is a screen-based control
where either all of the list items are
immediately visible on the screen, or
where several list items are immediately
visible to the user, and the remaining
list items can be viewed by scrolling the
list.

Page title

Page titles refer to the text located in the
browser title bar (this is the bar found at
the very top of the screen of common
browsers).

Paging

A website design methodology that
requires users to follow a series of “Next
page” links to read an entire article.
Moving from page-to-page is an
alternative to scrolling through long
pages.

Panels

Visually and thematically-defined
sections of a Web page. Panels are
frequently placed in the left and right
margins of pages. Panels often contain
navigation aids, including related links.
Content is not usually placed in left or
right panels.

Passive voice

Voice is a grammatical feature of
English verbs. Passive voice permits
subjects to have something done to
them (by someone or something). For
example, “The ball was caught by
John.” Some argue that passive voice is
more indirect and wordier than active
voice.

Path

The route taken by a user as they move
through a website. The path can be
shown by breadcrumbs.

Performance objectives

The goals set for user behaviors on an
individual Web page or a series of Web
pages. These objectives usually are
stated in terms of the time to correctly

select a link, the overall accuracy of
selecting links, the average time to select
a target page, etc.

Performance test

A usability test that is characterized by
having typical users perform a series of
tasks where their speed, accuracy and
success are closely monitored and
measured.

Physical consistency

Physical consistency refers to the “look
and feel” of a website. Physically
consistent Web pages will have logos,
headers, and navigation elements all
located in the same place. The pages
also will use the same fonts and graphic
elements across all pages in the site.

Plug-in

A software module that adds a specific
feature or service to a larger system. For
example, there are a number of plug-ins
for common browsers that enable them
to display different types of audio and
video.

Point-and-click

A term used to describe conventional
Web surfing behavior. When a user
visually identifies a link they wish to
follow, they place their mouse pointer
over the link (point) and depress the
appropriate button on the mouse (click).
See also ‘Mouseover.’

Pop-under/Pop-up

A pop-under or pop-up is a window that
is automatically invoked when a user loads
a Web page. Pop-unders appear “below”
the active browser window, whereas pop-
ups appear “above” the active window
and can obscure screen contents.

Preference objectives

The goals set for user attitudes toward
individual Web pages or an entire
website. The objectives are usually set and
measured using questionnaires. These
objectives include information concerning
user acceptance and user satisfaction.
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Prose text

Ordinary writing. In a Web context,
prose text comprises sentences and
paragraphs. See also ‘Continuous text.’

Pushbutton

Pushbuttons are screen-based controls
that contain a text label or an image (or
both). Pushbuttons are used to provide
quick and convenient access to
frequently-used actions. The pushbutton
control is always activated with a single
click of a mouse button. Clicking on
pushbuttons should cause the indicated
action to take place, i.e., “Search.” Do
not use pushbuttons to move from one
location to another in a website.

Radio button

A screen-based control used to select
one item from a list of mutually-exclusive
items (i.e., use radio buttons when only
one item in a list of several items can be
selected).

Reveals

Information that automatically appears
on the screen during a Web-based
slideshow presentation, or while viewing
a multimedia Web page.

Scanning

An information-retrieval method
whereby users look quickly through a
Web page looking for target information
(headers, keywords, etc.). Scanning can
be a quick and efficient information-
retrieval method if Web pages are
designed to accommodate scanning.

Screen reader

A software program used to allow
reading of content and navigation of the
screen using speech or Braille output.
Used primarily by people who have
difficulty seeing.

Screenful

A screenful is defined as that portion of a
Web page that is visible on any given
user’s monitor or screen at any given
point in time. The size of the screenful is

determined by the user’s monitor size,
screen resolution settings, and the user’s
selected font size.

Scroll bar

The scroll bar is visible along the right
edge of common browsers. It is defined
by a movable box that runs on a vertical
or horizontal axis.

Scroll stopper

A graphic or other page element that
may visually impede a user from
scrolling to the true top or bottom of a
page. Misplaced headers, horizontal
lines, or sections of text in very small
fonts may act as scroll stoppers.

Scrolling

A method of traversing a Web page
wherein users either roll the scroll wheel
on their mouse, or manually move the
scroll bar located on the right side of
their browser’s screen.

Section 508

Section 508 of the Rehabilitation Act was
enacted to eliminate barriers in
information technology, to make
available new opportunities for people
with disabilities, and to encourage
development of technologies that will
help achieve these goals. The law applies
to all Federal agencies when they
develop, procure, maintain, or use
electronic and information technology.
Under Section 508 (29 U.S.C. § 794d),
agencies must give disabled employees
and members of the public access to
information that is comparable to the
access available to others.

Sequential menus

Menus that involve multiple choices that
must be made in some predetermined
order, with the impact of a given choice
constrained by the sum total of all
previous choices.
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Server-side (image map)

Occurring on the server side of a client-
server system. For example, on the Web,
CGil scripts are server-side applications
because they run on the Web server. In
contrast, JavaScript scripts are client-side
because they are executed by the
browser (the client). Java applets can be
either server-side or client-side
depending on which computer (the
server or the client) executes them.

Simultaneous menus

Menus that simultaneously display
choices from multiple levels in the menu
hierarchy, providing users with the ability
to make menu choices in any order.

Site map
A clickable, graphic- or text-based
display of a website’s hierarchy.

Style sheet

A set of statements that specify
presentation of a document. Style sheets
may have three different origins: they
may be written by content providers,
created by users, or built into browsers
or plug-ins.

Tab

A graphical navigation element that is
most often placed at the top of a Web
page. Effective tabs should be designed
so that they resemble real-world file
folder tabs.

Tagline

A phrase or short sentence placed
directly below a Web page’s masthead.
The tagline functions to quickly identify
the purpose of the website. It may be a
subtitle, an organizational motto, or a
vision or purpose statement.

Target page

The location in a site where a user will
find the information they are seeking.
See also ‘Destination page.’

Task analysis
A method used to identify and

understand the activities to be
performed by users when interacting
with a website.

Thumbnail image
A small copy of a larger image.

Time out

When entering data that may be
sensitive (e.g., credit card or social
security numbers), many websites will
disconnect (‘time out’) if a user has not
interacted with the browser in a set
amount of time.

URL

URL is an abbreviation for Uniform
Resource Locator. Every Web page has a
URL that is used to identify the page and
the server on which the page resides.

Usability testing

Usability testing includes a range of test
and evaluation methods that include
automated evaluations, inspection
evaluations, operational evaluations and
human performance testing. In a typical
performance test, users perform a variety
of tasks with a prototype (or an
operational system) while observers note
what each user does and says while
performance data are recorded. One of
the main purposes of usability testing is
to identify issues that keep users from
meeting the usability goals of a website.

Widget

Screen-based controls that are used to
interact with a website and other
systems. Widgets include pushbuttons,
selection lists, radio buttons, sliders, etc.

Within-page links

Within-page links are used on content
pages that contain several (e.g., three or
more) screenfuls of information. Within-
page links are best arranged as a table of
contents for the page. Within-page links
allow users to skip through textual
information, resulting in a more efficient
information-finding process. See also
‘Anchor links.’
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Appendices

Guidelines Ranked by Relative Importance*

Chapter:

Guideline #
1:1
1:2
1:3
1:4
2:1
2:2
3:4
4:1
5:1
5:2

5:3
71
8:1
9:1
9:2
10:1
11:1
11:2
13:1
13:2

13:3
13:4
135
16:1
16:2
17:1
17:2
17:3
1.5
1.6

1:7
1:8
1.9
1:10
1:11
1:12
2:3
2:4

Guideline Heading

Set and State Goals

Use an lIterative Design Approach

Evaluate Websites Before and After Making Changes
Provide Useful Content

Display Information in a Directly Usable Format

Do Not Display Unsolicited Windows or Graphics
Do Not Use Color Alone to Convey Information
Design for Common Browsers

Create a Positive First Impression of Your Site
Ensure the Homepage Looks like a Homepage

Show All Major Options on the Homepage

Provide Feedback on Users’ Location

Eliminate Horizontal Scrolling

Use Clear Category Labels

Use Unique and Descriptive Headings

Provide Consistent Clickability Cues

Use Black Text on Plain, High-Contrast Backgrounds
Ensure Visual Consistency

Distinguish Required and Optional Data Entry Fields
Detect Errors Automatically

Minimize User Data Entry

Label Data Entry Fields Clearly

Put Labels Close to Data Entry Fields

Organize Information Clearly

Put Critical Information Near the Top of the Website
Provide a Search Option on Each Page

Ensure Usable Search Results

Allow Simple Searches

Understand and Meet Users’ Expectations

Establish User Requirements

Use Parallel Design

Consider Many User Interface Issues
Focus on Performance Before Preference
Set Usability Goals

Select the Right Number of Participants
Be Easily Found on the Web

Provide Assistance to Users

Provide Printing Options

Relative
Importance
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* Within each scale, the guidelines are listed in the order they appear in the chapters.
See page xx for an explanation of the Relative Importance scale.
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Guidelines Ranked by Relative Importance

Chapter:

Guideline #
2:5
2:6
2:7
3.2
3:3
4:2
4:3
4:4
54
55

5:6
6:1
6:2
6:3
7:2
7:3
74
7:5
10:2
10:3

10:4
10:5
10:6
10:7
10:8
10:9
11:3
11:4
12:1
12:2

12:3
12:4
12:5
13:6
13:7
13:8
13:9
13:10
14:1
14:2

Guideline Heading

Standardize Task Sequences

Minimize Page Download Time

Warn of ‘Time Outs’

Design Forms for Users Using Assistive Technology
Provide Text Equivalents for Non-Text Elements
Account for Browser Differences

Design for Popular Operating Systems

Design for User’s Typical Connection Speed
Enable Access to the Homepage

Attend to Homepage Panel Width

Announce Changes to a Website

Set Appropriate Page Lengths

Use Frames When Functions Must Remain Accessible
Establish Level of Importance

Use a Clickable ‘List of Contents’ on Long Pages

Do Not Create Pages with No Navigational Options
Differentiate and Group Navigation Elements

Use Descriptive Tab Labels

Avoid Misleading Cues to Click

Use Text for Links

Use Meaningful Link Labels

Match Link Names With Their Destination Pages
Ensure that Embedded Links are Descriptive
Repeat Important Links

Designate Used Links

Link to Related Content

Format Common Items Consistently

Use at Least 12-Point Font

Order Elements to Maximize User Performance
Display Related Items in Lists

Introduce Each List

Format Lists to Ease Scanning

Start Numbered Items at One

Label Pushbuttons Clearly

Label Data Entry Fields Consistently

Allow Users to See Their Entered Data

Display Default Values

Use a Minimum of Two Radio Buttons

Use Video, Animation, and Audio Meaningfully
Include Logos
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Guidelines Ranked by Relative Importance

Chapter:

Guideline #
14:3
15:1
15:2
15:3
15:4
15:5
16:3
16:4
16:5
16:6

16:7
17:4
17:5
17:6
1:13
2:8
2:9
2:10
2:11
2:12

2:13
31
35
3:6
3.7
3.8
3.9

3:10
5.7
6:4

6:5
6:6
6:7
6:8
7:6
77
7:8
8:2
9:3
9:4

Guideline Heading

Limit Large Images Above the Fold

Define Acronyms and Abbreviations

Use Abbreviations Sparingly

Use Familiar Words

Use Mixed Case with Prose

Avoid Jargon

Facilitate Scanning

Group Related Elements

Display Only Necessary Information

Ensure that All Necessary Information is Displayed

Format Information for Multiple Audiences

Make Upper- and Lowercase Search Terms Equivalent
Design Search Engines to Search the Entire Site
Design Search Around Users’ Terms

Recognize Tester Bias

Reduce the User’s Workload

Use Users’ Terminology in Help Documentation
Provide Feedback When Users Must Wait

Inform Users of Long Download Times

Do Not Require Users to Multitask While Reading

Design For Working Memory Limitations
Comply with Section 508

Provide Equivalent Pages

Ensure that Scripts Allow Accessibility

Provide Client-Side Image Maps

Enable Users to Skip Repetitive Navigation Links
Provide Frame Titles

Test Plug-ins and Applets for Accessibility
Communicate the Website's Purpose

Place Important Items at Top Center

Place Important Items Consistently

Structure for Easy Comparison

Use Moderate White Space

Align Items on a Page

Present Tabs Effectively

Use Site Maps

Use Appropriate Menu Types

Use Scrolling Pages For Reading Comprehension
Use Descriptive Row and Column Headings

Use Descriptive Headings Liberally
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Guidelines Ranked by Relative Importance

Chapter:
Guideline #

9:5
9:6
10:10
10:11
10:12
10:13
10:14
11:5
116
12:6

13:11
13:12
13:13
13:14
13:15
13:16
13:17
13:18
13:19
13:20

14:4
14:5
14.6
14:7
14:8
14:9
14:10
15:6
15:7
15:8

15:9
15:10
16:8
17:7
1:14
1:15
2:14
3:11
3:12
3:13

Guideline Heading

Provide Descriptive Page Titles
Highlight Critical Data

Link to Supportive Information

Use Appropriate Text Link Lengths
Indicate Internal vs. External Links

Use ‘Painting-and-clicking’

Clarify Clickable Regions of Images

Use Familiar Fonts

Emphasize Importance

Place Important Items at Top of the List

Use Radio Buttons for Mutually Exclusive Selections
Use Check Boxes to Enable Multiple Selections

Use Familiar Widgets

Use a Single Data Entry Method

Partition Long Data Items

Do Not Make User-Entered Codes Case Sensitive
Place Cursor in First Data Entry Field

Provide Auto-tabbing Functionality

Label Units of Measurement

Ensure that Double-Clicking Will Not Cause Problems

Limit the Use of Images

Label Clickable Images

Ensure that Images Do Not Slow Downloads
Use Thumbnail Images to Preview Larger Images
Graphics Should Not Look Like Banner Ads

Use Simple Background Images

Include Actual Data with Data Graphics

Make First Sentences Descriptive

Use Active Voice

Write Instructions in the Affirmative

Limit the Number of Words and Sentences
Limit Prose Text on Navigation Pages

Design Quantitative Content for Quick Understanding

Notify Users When Multiple Search Options Exist
Use Heuristics Cautiously

Use Cognitive Walkthroughs Cautiously

Develop Pages that will Print Properly
Synchronize Multimedia Elements

Do Not Require Style Sheets

Avoid Screen Flicker

Research-Based Web Design & Usability Guidelines
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Chapter: Relative
Guideline # Guideline Heading Importance
4:5 Design for Commonly Used Screen Resolutions 2
5:8 Limit Prose Text on the Homepage 2
6:9 Choose Appropriate Line Lengths 2
6:10 Avoid Scroll Stoppers 2
79 Keep Navigation-only Pages Short 2
8:3 Use Paging Rather Than Scrolling 2
8:4 Scroll Fewer Screenfuls 2
9:7 Provide Users with Good Ways to Reduce Options 2
11:7 Use Attention-Attracting Features when Appropriate 2
13:21 Do Not Limit Viewable List Box Options 2
13:22 Use Open Lists to Select One from Among Many 2
13:23 Prioritize Pushbuttons 2
14:11 Display Monitoring Information Graphically 2
14:12 Introduce Animation 2
14:13 Ensure Website Images Convey Intended Messages 2
15:11 Make Action Sequences Clear 2
16:9 Use Color for Grouping 2
17:8 Provide Search Templates 2
1:16 Apply Automatic Evaluation Methods 1
5:9 Limit Homepage Length 1
7:10 Use ‘Glosses’ to Assist Navigation 1
8.5 Facilitate Rapid Scrolling 1
9:8 Use Headings in the Appropriate HTML Order 1
12:7 Capitalize First Letter of First Word in Lists 1
12:8 Use Appropriate List Style 1
13:24 Minimize Use of the Shift Key 1
13:25 Use Data Entry Fields to Speed Performance 1
14:14 Use Images to Facilitate Learning 1
14:15 Emulate Real-World Objects 1
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Guidelines Ranked by Strength of Evidence*

Chapter:

Guideline #
1:2
1:4
1:13
1:14
1:15
2.5
2:13
6:8
6:9
9:4

11:1
11:2
11:4
11:5
11:6
11:7
12:1
13:25
14:1
14:6

14:9
14:14
15:4
16:3
16:4
16:8
16:9
1:6
1.7
1:11

1:12
2:6
2:10
2:12
34
5:1
5:2
6:2

Guideline Heading

Use an Iterative Design Approach
Provide Useful Content

Recognize Tester Bias

Use Heuristics Cautiously

Use Cognitive Walkthroughs Cautiously
Standardize Task Sequences

Design For Working Memory Limitations
Align Items on a Page

Choose Appropriate Line Lengths

Use Descriptive Headings Liberally

Use Black Text on Plain, High-Contrast Backgrounds
Ensure Visual Consistency

Use at Least 12-Point Font

Use Familiar Fonts

Emphasize Importance

Use Attention-Attracting Features when Appropriate
Order Elements to Maximize User Performance

Use Data Entry Fields to Speed Performance

Use Video, Animation, and Audio Meaningfully
Ensure that Images Do Not Slow Downloads

Use Simple Background Images

Use Images to Facilitate Learning

Use Mixed Case with Prose

Facilitate Scanning

Group Related Elements

Design Quantitative Content for Quick Understanding
Use Color for Grouping

Establish User Requirements

Use Parallel Design

Select the Right Number of Participants

Be Easily Found on the Web

Minimize Page Download Time

Provide Feedback When Users Must Wait

Do Not Require Users to Multitask While Reading
Do Not Use Color Alone to Convey Information
Create a Positive First Impression of Your Site

Ensure the Homepage Looks like a Homepage

Use Frames When Functions Must Remain Accessible

Strength of
Evidence
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* Within each scale, the guidelines are listed in the order they appear in the chapters.
See page xxi for an explanation of the Strength of Evidence scale.
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Guidelines Ranked by Strength of Evidence

Chapter:

Guideline #
6:3
6:4
6:5
6:6
6:7
6:10
7:4
77
7:8
7:9

8:1
8:2
8:3
9:1
10:1
10:3
10:4
10:5
10:6
10:7

12:2
12:3
12:4
12:6
12:8
13:11
13:14
13:24
14:2
14:5

14:8
14:10
14:11
14:15

15:5

15:6

15:7

15:9
15:11

16:1

Guideline Heading

Establish Level of Importance

Place Important Items at Top Center

Place Important Items Consistently

Structure for Easy Comparison

Use Moderate White Space

Avoid Scroll Stoppers

Differentiate and Group Navigation Elements
Use Site Maps

Use Appropriate Menu Types

Keep Navigation-only Pages Short

Eliminate Horizontal Scrolling

Use Scrolling Pages For Reading Comprehension
Use Paging Rather Than Scrolling

Use Clear Category Labels

Provide Consistent Clickability Cues

Use Text for Links

Use Meaningful Link Labels

Match Link Names With Their Destination Pages
Ensure that Embedded Links are Descriptive
Repeat Important Links

Display Related Items in Lists

Introduce Each List

Format Lists to Ease Scanning

Place Important Items at Top of the List

Use Appropriate List Style

Use Radio Buttons for Mutually Exclusive Selections
Use a Single Data Entry Method

Minimize Use of the Shift Key

Include Logos

Label Clickable Images

Graphics Should Not Look Like Banner Ads
Include Actual Data with Data Graphics
Display Monitoring Information Graphically
Emulate Real-World Obijects

Avoid Jargon

Make First Sentences Descriptive

Use Active Voice

Limit the Number of Words and Sentences
Make Action Sequences Clear

Organize Information Clearly

Research-Based Web Design & Usability Guidelines
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Guidelines Ranked by Strength of Evidence

Chapter:

Guideline #
16:5
17:2
17:3
17:6
1:3
1:8
1.9
1:10
1:16
2:1

2:2
2:3
2:7
2:8
2:9
2:11
3.7
54
5:5
5:8

6:1
7:2
75
7:6
8:5
9:2
9:3
9:6
10:11
10:13

10:14
13:1
13:2
13:3
13:4
13:7
13:8

13:12

13:13

13:18

Guideline Heading

Display Only Necessary Information

Ensure Usable Search Results

Allow Simple Searches

Design Search Around Users’ Terms

Evaluate Websites Before and After Making Changes
Consider Many User Interface Issues

Focus on Performance Before Preference

Set Usability Goals

Apply Automatic Evaluation Methods

Display Information in a Directly Usable Format

Do Not Display Unsolicited Windows or Graphics
Provide Assistance to Users

Warn of ‘Time Outs’

Reduce the User's Workload

Use Users’ Terminology in Help Documentation
Inform Users of Long Download Times

Provide Client-Side Image Maps

Enable Access to the Homepage

Attend to Homepage Panel Width

Limit Prose Text on the Homepage

Set Appropriate Page Lengths

Use a Clickable ‘List of Contents’ on Long Pages
Use Descriptive Tab Labels

Present Tabs Effectively

Facilitate Rapid Scrolling

Use Unique and Descriptive Headings

Use Descriptive Row and Column Headings
Highlight Critical Data

Use Appropriate Text Link Lengths

Use ‘Pointing-and-clicking’

Clarify Clickable Regions of Images

Distinguish Required and Optional Data Entry Fields
Detect Errors Automatically

Minimize User Data Entry

Label Data Entry Fields Clearly

Label Data Entry Fields Consistently

Allow Users to See Their Entered Data

Use Check Boxes to Enable Multiple Selections

Use Familiar Widgets

Provide Auto-tabbing Functionality

Research-Based Web Design & Usability Guidelines
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Guidelines Ranked by Strength of Evidence

Chapter:

Guideline #
13:19
13:21
14:3
14:4
14:12
14:13
15:3
15:10
16:2
16:7

17:7
17:8
1:1
1:5
2:4
2:14
31
3:2
3:3
35

3:6
3:8
3:9
3:10
3:11
4:1
4:2
4:3
4:4
4:5

5:3
5:6
5.7
5:9
7:1
7:3
7:10
8:4
9:5
9:7

Guideline Heading

Label Units of Measurement

Do Not Limit Viewable List Box Options

Limit Large Images Above the Fold

Limit the Use of Images

Introduce Animation

Ensure Website Images Convey Intended Messages
Use Familiar Words

Limit Prose Text on Navigation Pages

Put Critical Information Near the Top of the Website
Format Information for Multiple Audiences

Notify Users When Multiple Search Options Exist
Provide Search Templates

Set and State Goals

Understand and Meet Users’ Expectations

Provide Printing Options

Develop Pages that will Print Properly

Comply with Section 508

Design Forms for Users Using Assistive Technology
Provide Text Equivalents for Non-Text Elements
Provide Equivalent Pages

Ensure that Scripts Allow Accessibility

Enable Users to Skip Repetitive Navigation Links
Provide Frame Titles

Test Plug-ins and Applets for Accessibility
Synchronize Multimedia Elements

Design for Common Browsers

Account for Browser Differences

Design for Popular Operating Systems

Design for User’s Typical Connection Speed
Design for Commonly Used Screen Resolutions

Show All Major Options on the Homepage
Announce Changes to a Website

Communicate the Website’s Purpose

Limit Homepage Length

Provide Feedback on Users’ Location

Do Not Create Pages with No Navigational Options
Use ‘Glosses’ to Assist Navigation

Scroll Fewer Screenfuls

Provide Descriptive Page Titles

Provide Users with Good Ways to Reduce Options

Research-Based Web Design & Usability Guidelines
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Guidelines Ranked by Strength of Evidence

Chapter:
Guideline #

9:8
10:2
10:8
10:9

10:10
10:12
11:3
12:5
12:7
13:5

13:6
13:9
13:10
13:15
13:16
13:17
13:20
13:22
13:23
147

15:1
15:2
15:8
16:6
17:1
17:4
3:12
3:13
17:5

Guideline Heading

Use Headings in the Appropriate HTML Order
Avoid Misleading Cues to Click

Designate Used Links

Link to Related Content

Link to Supportive Information

Indicate Internal vs. External Links

Format Common Items Consistently

Start Numbered Items at One

Capitalize First Letter of First Word in Lists

Put Labels Close to Data Entry Fields

Label Pushbuttons Clearly

Display Default Values

Use a Minimum of Two Radio Buttons

Partition Long Data Items

Do Not Make User-Entered Codes Case Sensitive
Place Cursor in First Data Entry Field

Ensure that Double-Clicking Will Not Cause Problems
Use Open Lists to Select One from Among Many
Prioritize Pushbuttons

Use Thumbnail Images to Preview Larger Images

Define Acronyms and Abbreviations

Use Abbreviations Sparingly

Write Instructions in the Affirmative

Ensure that All Necessary Information is Displayed
Provide a Search Option on Each Page

Make Upper- and Lowercase Search Terms Equivalent
Do Not Require Style Sheets

Avoid Screen Flicker

Design Search Engines to Search the Entire Site

Research-Based Web Design & Usability Guidelines
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abbreviation, 145, 146
above the fold, 132, 171
to attract attention, 43
access,
to content or information, 87, 161
to search, 164
accessibility, 22-28, 98
assistive technology and, 23, 26, 27
automatic evaluation tools and, 10
Section 508, 23
accuracy
of data entry, 110
of headings, 74
of scanning, 104
of selecting links, 174
acronym, 147
use of on websites, 145
action,
control, 58
of pushbuttons, 116, 128, 175
of users, 42
possible from a homepage, 36
activate,
radio buttons, 119
the default action, 128
the pushbutton, 175
using a keyboard, 26
active portion of the screen, 56
active voice, 150, 171, 174
activities performed by users, 17, 176
advanced web interaction skills, 125
advertisements, 101, 136
aid, 174
or usability specialists, xvii
navigation, 174
alignment,
of page elements, 52
alphabetical,
as an organizational method for lists,
103, 107
alt text, 24, 26, 134

anchor link, 57, 171, 176
animation, 131, 140

as an attention-attracting feature, 101

multimedia, 28

text equivalents for, 24
annotation

of graphics, 138
applet, 171

accessibility of, 24, 27

Java, 176
arrows,

as clickability cues, 81, 82, 172
assistive technology, 23, 25, 26, 27, 28,
79,171
asterisk, 111, 114
attention,

attracting, 43, 70, 77, 82, 100, 101,

131, 147,171

user, 77,129, 133, 139
audience,

for the Guidelines, xv, xvii, Xix

multiple, 161
audio, 28, 131

accessibility issues and, 24
automatic,

cursor placement, 124, 171

error detection, 112

tabbing, 125, 171

time-out, 16

usability evaluation, 10, 176
auto-tab, 125, 171

Back button, 46, 58, 63

background, 31, 54, 96, 97,
and methodology for the Guidelines,
XX
color, 25, 54, 96, 106, 158
image, 137

banner ad, 136, 171, 173

bar,
address, 171
browser, 76, 174
navigation, 18
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bar, (cont.)
scroll, 45, 54, 70, 132, 175
title, 97
bar graph, 138, 162
benefit,
for audiences of the Guidelines, xv, xvii
of text links, 83
bias
tester, 9
bold, 54, 70, 77, 100, 101, 111, 114, 147
bookmark, 76
boolean, 167
brainstorming, 5
breadcrumbs, 18, 56, 171, 174
browser, 31, 58, 176
common, 30, 174
settings, 91, 98
bullets,
clickability, 81, 82, 172
lists, 24, 104, 109
button
Back, 46, 58, 63
radio, 23, 52, 108, 119, 121, 175, 176
bytes, 16, 135

C

capitalization, 108, 147
caption, 28, 101
card sorting, xxii, 171
cascading menu, 93, 172
case,
sensitive, 124
upper-, 101, 147
upper- and lower-, 100, 124, 129,
147, 168
center,
of the Web page, 48, 54, 81, 82, 152,
157,171
characters,
limit for in text field, 117
per line, 53,
spacing of, 97
which require the use of the Shift key,
129
check box, 52, 108, 119, 120, 172

clicks,
double, 126
reducing user, 121, 156
clickability cue, 59, 61, 81, 82, 83, 94,
143,172
click here”, 84
client-side, 26, 172, 176
code,
color, 56, 163
HTML, 8
user-entered, 124
zip, 123
cognitive walkthrough, 10, 172
color, 6, 25, 31, 56, 94, 97, 101, 135, 163
accessibility issues and, 25
background, 54, 97, 106, 158
for grouping, 106, 158, 163
of links, 18, 56, 81, 82, 83, 88, 172
to gain attention, 101
column,
alignment, 52
headings, 74
width, 53
computer,
capabilities/strengths, 17, 112, 113,
139
error detection by, 112, 139
human-computer interaction, xx, 11
speed/processing time, 6, 18, 135
connection speed, 6, 19, 33, 172
consistency
of alignment, 52
of clickability cues, 81
of formatting, 98
of labels, 117
of link names and targets, 85
of important items, 49, 59, 131
of titles, 76
physical, 174
visual, 97
content, 2, 3, 4, 6, 13, 26, 48, 51, 89,
131, 140, 172
accessing important, 87
length of pages for, 45, 69
meta-, 8
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content, (cont.)
organization of, 154-163
writing Web content, 144-153
content page, 145, 172
structuring to facilitate scanning, 157
contents,
clickable list of page contents, 57
table of, 62, 173
See also Anchor link and Within-page
links
contrast,
high-contrast backgrounds, 96
lightness, 25
control,
of animation, 140
of link wrapping, 91
of page layout, 28
screen-based, 110-129
See also Widgets
Cue,
clickability, 59, 61, 81, 82, 83, 94,
143, 172

data
comparison of, 50
critical, highlighting of, 77
display of, 117, 138, 139, 162
formatting, 12
re-entry of, 113
tables of, 74, 160
user-entered codes and, 124
data entry, 52, 111, 124, 172
accuracy of, 110
fields, labels for, 114, 115, 117, 125
indicating required vs. optional fields,
111
reducing errors during, 123
speed of, 118, 122, 125, 129
user, 113, 117, 122, 123, 124, 129
errors with, 112, 113, 123, 125, 129
minimize, 113
dead-end pages, 55
default,
action, 128

browser, 31

link colors, 88

selection, radio buttons, 119

value, 118
delay,

user tolerance for, 68, 135
density,

page/screen, 51, 172
design

iterative, 2

parallel, 5
destination page, 56, 60, 172

matching link names with, 85
disabilities,

number of people with, 23

See also Accessibility, Assistive
technology, and Section 508
document,

lengthy, 14, 69
double-click, 126
download,

convenience related to, 45

time for, xxii, 16, 19, 83, 131, 133,

135, 137, 172

E

entry field, 117, 124, 129, 172
labels for, 114, 115, 123, 125, 129
required vs. optional, 111
errors,
automatic detection of, 112
increasing the possibility of, 113, 129
reducing the number of, 60, 93, 97,
123, 125, 127, 129
ethnographic evaluation, xxii
evaluation
automatic, 10
heuristic, 9, 173
of website designs, 3
tester bias during, 9
evidence
strength of, xvi, xvii, Xix, xxi-xxii,
expert evaluation, 172
See also Heuristic review
expert opinion, xv, Xix, xXxi, Xxii
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expert review, 7, 9, 173
See also Heuristic review
eye-tracking, 48

F

feature,
attention attracting, 101
feedback,
providing to orient users, 56, 88
providing while users wait, 18,
field,
data entry, indicating required, 111
data entry, labeling, 114, 115, 117
data entry, partitioning, 123
data entry, placing cursor in, 124
fold, 173
above the, 43, 132, 171
below the, 43, 45, 132, 173
impact on homepage design, 43
limit large images above, 132
font,
attracting attention with, 101
emphasizing importance with, 100
size and reading speed, 98
style and reading speed, 99
sans serif, 99, 100
serif, 99, 100
form(s),
assistive technologies and, 23
designing entry fields for, 111, 114-
115, 117, 123
displaying default values in, 118
making user friendly, 112-113, 122,
124-125, 129
widgets and, 116, 119-121, 126-128
working memory limitations and, 20
frame(s), 173
accessibility issues and, 24, 27
appropriate use of, 46, 63
title, 27

6

gloss, 173
assisting navigation with, 65
graphics, decorative, 6, 81, 101, 133, 136

heading, 73-79, 85, 173
impact on scrolling, 54, 70, 157
introducing lists with, 105
placing on the page, 59
providing feedback with, 54
help, user, 13
heuristic evaluation, 9, 173
hierarchy,
information, placement of critical
items in, 156
information, showing with site maps,
62
information, use of html headers and,
79
high speed access, percent of users with, 33
high-contrast backgrounds, reading
performance and, 96
homepage,
announce changes to website on, 40
characteristics of, 36
communicating website purpose on, 41
conveying quality with, 35
enabling access to from all other
pages, 38
length of, 43, 45
panels, 39
presenting options on, 37
prose text on, 42
horizontal scrolling, 67
hourglass, use of to indicate waiting
times, 18
HTML order, headings and, 79

IBM, 38, 43, 56, 196

IEEE, 84, 196

image, 171, 175
accessibility issues and, 24
appropriate use of, 133
attracting attention with, 101
background, 96, 137
conveying messages with, 141
decorative, 6, 81, 101, 133, 136
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image, (cont.)
facilitating learning with, 142
full-size, 135
labeling of, 134
link, 83, 134, 143
thumbnail, 135, 176
image map, 173
accessibility issues and, 26
clarifying clickable regions of, 94
important items, placement of, 48, 49
index link, 173
information,
facilitating user performance of, 12,
115, 155, 156, 158-163
hierarchy, html headings and, 79
quantitative, format of, 162
supportive, 90
information-based website, xix
instructions, writing of, 150
italics,
attracting attention with, 101
emphasizing text with, 100
iterative design process, 2, 3

J

jargon,

avoiding the use of, 148

providing links to explain or define, 90
Jupitermedia Corporation, 30, 32, 33, 197

R

keyboard, entry speed and, 122
keyword, 173

L

label,
category, 72
data entry field, 114-115, 117, 125
link, 38, 72, 84
list, formatting of, 106
tab, 60
widget, 108, 116, 119, 120
layout,
page, horizontal scrolling and, 67
page, importance to finding

information, 47
page, structuring for data comparison,
50
learning, using images to facilitate, 142
letter,
first, capitalization of in lists, 108
case of, use in codes, 124
case of, use in mixed prose, 147
case of, use in search terms, 168
uppercase, attracting attention with,
101
line length, reading speed and, 53
link
anchor, use of on long pages, 57
blue, 81, 82, 88
clickability cues for, 81
embedded text, designing, 86
importance in site being found by
search engines, 8
index, definition of, 173
internal vs. external, indicating, 92
missing, detection by automated
evaluation methods, 10
navigation, assistive technology
skipping of, 26
navigation, effects of prose text on, 152
placement on the homepage, 36, 37
placement denoting importance, 47
repeating, 87
to information for new users, 4
to complete printable/downloadable
documents, 14
to homepage, labeling of, 38
to related content, 89
to supporting information, 90
used, color for, 88
visual characteristics of, 82
link, image,
cautions emulate on use, 83
importance of labels with, 134
real-world objects, 143
link label,
make specific and descriptive, 72
text, appropriate length of, 91
use the user’s terms in, 84
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link text,
matching to destination page
heading, 56, 85
reasons for use, 83
redundant use with image maps, 26
list,
alignment of elements to maximize
performance, 52
bulleted, when to use, 109
drop-down, performance compared
to radio buttons, 119
drop-down, use compared to open
list, 127
format, capitalization, 108
format, ease scanning, 106
format, place important items at top,
107
headings, use of, 105
horizontal, cautions for using 104
numbered, when to use, 109
order to facilitate user performance,
103
placement for differentiation, 59
pull-down, use compared to open list,
127
vertical, displaying items in, 104
list box,
entry speed compared to data entry
box, 129
showing options in, 126
list of contents, use of on long pages, 57
logo,
use as link to homepage, 38
placing on each page, 131
lowercase,
use in user-entered codes, 124, 129
use in prose text, 147
use in search terms, 168

masthead, use of to designate homepage,
36

mental representation, effects of paging
on user’s ability to create, 68

menu,
cascading, selection of items from, 93
formatting to provide user feedback, 56
sequential, when to use, 63
simultaneous, use of frames with, 46,
63
minesweeping,
using to determine clickability, 81, 83
mixed case, use in prose text, 147
monitor,
flicker frequency and accessibility, 28
reading from and multitasking, 20
monitor/screen resolution, 43, 91, 173,
175
horizontal scrolling and, 67
impacts on design, 33
impacts on font size, 98
mouseover,
accessibility issues with, 26
compared to ‘pointing and clicking’,
93
multimedia,
synchronize equivalent alternatives to
ensure accessibility, 28,
appropriate use of, 131,
introductory explanations of, 140

National Cancer Institute, Xv, Xvi, Xviii, Xx
navigation,
dead-end pages and, 58
glosses and, 65
importance of in meeting user
expectations, 4
navigation elements,
differentiation and grouping of, 59, 158
placement of, 48, 58, 64, 83
navigation links,
allowing assistive technologies to skip,
26
placement in frames and accessibility
issues, 27, 152
navigation pages,
design of, 45, 48, 64, 152
scrolling and, 64
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navigation schemes, use and benefits of, 59
navigation tab,
formatting of, 61, 143
placement of, 49, 54,
numbers,
partitioning of for data entry, 123
0

open list, 119, 126, 127, 174
performance compared to radio
buttons, 119
showing options in, 126
use compared to drop-down/pull-
down list, 127

operating systems, designing for different,

32

options,
presenting on the homepage, 37
reducing number of, 78

P

page
length, appropriate, 45
loading and byte size, 16
loading and scrolling, 68
navigation, 48, 64, 152
scrolling and reading comprehension,
68
text-only and accessibility, 25
titles, 76
titles and role in being found by
search engines, 8
page layout,
designing for data comparison, 50
horizontal scrolling and, 67
level of importance and, 47
placement of important items, 48
paging,
and reading comprehension, 68
versus scrolling, 68
panel,
width on the homepage, 39
location of links in, 59, 81
use with frames, 63

participants, number for usability testing, 7

partitioning, long data items, 123
passive voice, 150, 174
path, 56, 174
performance,
benchmarks, 2
goal/objective, 6, 174
performance test, 7, 174
user bias in, 9
picture,
alt text and, 24
facilitating learning and, 142
pixel,
dimension tags, 135
number, and impact on page design, 33
number, and impact on screenful size,
43
size, and impact on font size, 98
plug-in, 174, 176
accessibility and, 27
point-and-click, 93, 174
pop-up window, 173, 174
glosses, and, 65
user performance, and 13
preference,
objectives, 174
user, and design considerations, 6
user, and font type, 99
presentation, 175, 176
multimedia, accessibility and, 28
prose text, 172, 175
emphasizing importance of, 100
formatting of, 96
impact of scanning on, 152
limiting on the homepage, 42
limiting on navigation pages, 152
mixed case and, 147
readability of, 151
scanning and embedded text link
lengths, 91
scanning issues and, 157
scrolling issues and, 70
prototype, use in the design process, 2, 176
pushbutton, 175
design of, 97, 143, 116
prioritization, 128
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R

radio button, 175, 176
appropriate use of, 119
assistive technologies and, 23
capitalization of labels, 108
reading comprehension, impacts on, 68,
151
reading performance,
font size and, 98
multitasking and, 20
performance and page layout, 96, 98
reading speed,
font type and, 99
impact of font characteristics on, 100
impacts of line length on, 53
impacts of multitasking on, 20
redesign, announce changes before, 40
related content, linking to, 89
related information, grouping to enhance
user performance,158
relative importance, xv, xvi, xvii, xviii, Xix,
XX, XXi, 23, 24, 101
requirements,

page layout/structure and, 50, 51, 52
performance, importance of grouping
to, 158

prose text on the homepage and, 42,
152

text link lengths and, 91

screen, 171, 172, 173, 174, 175, 176

browser, 27, 76

density, 51

flicker, 28

locating items on, 48, 49

real estate, widget selection and, 121,
126, 127

resolution, 33, 43, 91, 173, 175

screen reader, facilitating use of, 25, 26,
74,124, 175
screenful, 171, 175, 176

content page design and, 69
homepage length and, 43
large images and, 132
navigation page length and, 64

script, 172, 176

accessibility issues and, 24, 26

search engine/function, (cont.)
placing on each page, 165
placing on homepage, 36
registration with, 8
results, making usable, 166
template, design and use of, 170
terms used in, 166, 167, 168, 169
search sequences, standardizing, 15
Section 508, 23, 175
sentence(s), 172, 175, 176
descriptive, 149
impact of on scanning, 157
reading comprehension and, 151
use of voice in, 150
sequential menu, 63, 175
server-side image map, 26, 172, 176
shift key, 129
signal, auditory, 18
simultaneous menu, 176
use of frames with, 46
versus sequential menus, 63
site map, 173, 176
link to, placing consistently, 59

T

tab, 176
design and placement, 59, 61
labels, 60
ordering, 103
table,
quantitative information and, 162
row and column headings, 74
scrolling issues and, 160
tag,
html heading, 79
pixel dimension, 135
tagline, 36, 41, 176
target page, 176
matching link names with, 85
task(s),
appropriate menu types for, 63
completion times and visual
consistency, 97

ordering/sequencing to maximize user

performance, 103, 153
sequence, standardization of, 15
task analysis, 159, 176

scroll bar, 70, 132, 175 link to, on homepage, 36

scroll box, 70 use of, 62

scroll stopper, 54, 175 software, 171, 174, 175

scrolling, 171, 173, 174, 175 use of in the design process, 2, 10,
data entry fields and, 117 accessibility issues and, 27, 124

user, establishing and understanding, 5
user, and tailoring online display of
information, 159
research-based evidence, xxi, xxii
resolution,

importance in meeting user
expectations, 4
test subjects, correct number of, 7
tester bias, 9
testing results, use of, 10

facilitating, 70 sound, accessibility issues and, 24
design considerations and, 33 . 9 ' v . ' website, common browsers and, 30
. ) horizontal, 67 source documents, xvi . .
horizontal scrolling and, 67 . . website, common screen resolutions
impact on homepage design, 43 speed

impact on font size, 98

screen, impact on homepage, 43
reveals, use of to attract attention, 101, 175
row,

alignment of, 52

headers and headings, 74, 160

and, 33

website, operating systems and, 32
text, 172, 175

alignment of, 52

alternatives for image maps and

accessibility, 26

blocks of, 52, 54, 100

blue, 81, 82, 88

continuous, 104, 172, 175

formatting for emphasis, 100, 101

formatting for reading performance,

96, 98

grouping with color, 158

keeping functions available during, 46
lists, 107, 126, 127 connection, and design issues, 6, 33
navigation pages and, 64 connection, and download times, 19,
page length decisions and, 45 172
reading comprehension and, 68 strength of evidence, xvi, xvii, xviii, Xix, xxi
scroll stoppers and, 54 style sheet, 176
S searching for information and, 69 accessibility issues and, 28
versus paging, 68 survey, Xxii
search engine/function, customer, establishing user
advanced, 167 requirements and, 5
cautions when using, 165 use in creating lists of user terms,147
functionality of, 167, 168, 169
page titles and, 76

connection, definition of, 172

scanning, 175
accuracy, 104
facilitating, 157
importance of color, 163
importance of headings, 75, 84
lists and, 104, 106, 107
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text box, 117, 173
accessibility issues and, 23
text equivalents, accessibility issues and,
24
text label
clickable images and, 134, 143
text link,
appropriate length of, 91
benefits of, 83
embedded, 86
image maps and, 26
indicating used, 88
matching to destination page title, 85
use of compared to image links, 83
text only pages, accessibility issues and, 24
thumbnail image, 135, 176
time out, 16, 176
title(s), xvi,
abbreviating, 146
frame, accessibility issues and, 27
link, 42
page, 8, 76, 174

usability, xv, Xvi, Xvii, xviii, Xix, XX, XXi, XXii

problem, 9, 173

role of ‘before and after’ studies in
determining, 3

specialist, xvi, xvii, xx, 7

study, role in the design process, 3

usability goal, 6

role in the design process, 2

usability test(ing), xviii, xx, xxii, 176

automatic evaluation and, 10

bias in, 9

cognitive walkthroughs and, 10
determining user information needs
with, 159, 163

expert evaluations and, 9

heuristic evaluations and, 9
performance/preference goals and, 6
role in designing headings and labels,
73,114

role in the design process, 6

test subjects and, 7

widgets and, 121

user(s), (cont.)

older, scrolling behavior of, 69, 75
older, widgets and, 121
performance, design considerations
and, 6, 103, 110

requirements, 5

terminology, using in help
documentation, 18

visually impaired, 31

working memory limitations,
designing for, 20, 46

workload, reducing, 17

younger, scrolling behavior of, 69

video,

accessibility issues and, 24
meaningful use of, 131
user control of, 140

vision-related disabilities, 23
visual

consistency, importance of, 97

issues, 28

layout, white space and, 51
length, primary use and, 45
positioning important items on, 48
printing options for, 14

titles, 76

visual consistency of, 97

website,

accessibility issues and, 22-28
attention attracting features, 101
designing to be found by search
engines, 8

format, meeting user expectations for, 4
goal, importance in design process, 2
hierarchy, place critical information
high in the, 156

information, format for multiple
audiences, 161

purpose, communicating, 41
redesign, announcing changes to
users, 40

use of and help documentation, 18

page, and link text consistency, 85, 174  user(s), design, importance of, 3 visual consistency across, 97

tool(s), xviii acceptance of website, text line length visual cues, white space,
automatic evaluation, role in the and, 53 designating required data entry fields appropriate application of, 51
design process, 10 attention, drawing with highlighting, 77 with, 114 use of in lists, 106

software, development of prototypes color deficient, designing for, 25 providing user feedback with, 56 widget, 176

and, 2 disabilities, designing for, 22-28, 79 visualization techniques and quantitative alignment of, 52
transactions, data entry, 122, 129 expectations, designing to meet, 4 information, 162 capitalization of labels, 108
experienced/frequent, designing for, visually-impaired users, 31 check box, 172
u 49,125 vocabulary, user, designing search terms appropriate use of, 120

underlining,
attracting attention with, 101
clickability cues and, 81, 82, 100, 172

groups, role in establishing user around, 169
requirements, 5 voice, drop-down list,
inexperienced/new, importance of active, 150, 171 appropriate use of, 121, 127

emphasizing importance with, 100 clickability cues to, 81 negative, 150 entry field,

highlighting critical data and, 77, inexperienced/new, paging and, 68 passive, 150, 174 distinguishing required and
uppercase, inexperienced/new, providing optional, 111

attracting attention with, 101 assistance to, 13 w labeling, 114, 115, 125

use in prose text, 147 inexperienced/new;, search functions walkthrough, cognitive, 10, 172 partitioning of, 123

use with search engines, 124, 129, 168 and, 167 Web page, placing cursor in, 124
URL, 176 interface issues, 6 attention attracting features on, 101 list box,

indicating destination of links with, 92 multitasking, reading performance layout, consistent alignment of items

providing feedback to users with, 56 impacts of, 20 on, 52

older, importance of descriptive layout, facilitating scrolling, 70
headings to, 75 layout, style sheets and accessibility

displaying default values in, 118

entry speed compared to data
entry box, 129
showing options in, 126
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widget, (cont.)
pushbutton, 175
labeling of, 116
prioritizing, 128
radio button, 175, 176
appropriate use of, 119
assistive technologies and, 23
visual consistency and, 97
width,
homepage panels, 39
page, printing issues, 21
pixel dimension tags for images, 135
screen, maximum dimensions, 43
window, unsolicited, 13
within-page links, 57, 176
working memory, 20, 46, 160
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